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Publisher's Letter 


Most home theatre systems 
are not worth watching 


There is no doubt that ifit wasn’t for the boom- 
ing sales of plasma TV sets and home theatre 
systems, most electrical retailers would be hav- 
ing a difficult time. But while plasma and rear 
projection TV sales are going through the roof, 
one has to wonder whether the buyers realise 
that they are getting an inferior result; they are 
spending many thousands of dollars in setting 
up home theatre systems but the “home theatre” 
experience is anything but. For a start, how many cinemas have you been 
to where you could obscure the entire screen by holding your hand 30cm 
in front of your face? 


For a real home cinema experience, you must have a large screen, not 
something only a metre or so wide. By large, I mean a screen three or four 
metres wide. If the picture occupies most of one end of your viewing room, 
so much the better. You want a BIG picture; nothing else will give you the 
visual impact that you get in a real theatre. Have a look at page 8 of this issue 
— that’s a reasonably large picture in an admittedly very large room. 


You cannot get that sort of picture from any current plasma or LCD TYV, 
either now and probably never. The only way to get it is to purchase an 
LCD or DLP projector. Now you might think that is impractical but the fact 
is that you can buy one of the best currently available high-definition LCD 
projectors, the Panasonic PT-AE900E, for substantially less than the price 
of many standard definition plasma and rear projection TV sets. 


This sort of projector will provide a visual experience and picture quality 
which is even better than your local cinema. In fact, let’s not beat around the 
bush; the picture quality in many cinemas is downright poor compared with 
the picture quality that can already be obtained from the above projector and 
a good-quality DVD player with a “component video” or HDMI (high defini- 
tion multimedia interface) connection. When high-definition DVD players 
arrive within the next year or so, the picture quality will be even better. 


Admittedly, there are some drawbacks. Typically, LCD and DLP projectors 
can only be used in a darkened room (we used our “photographer’s licence” 
in taking the photo on page 8 — the room was not that well-lit). And replacing 
the special high pressure mercury lamp in a typical LCD projector is very 
expensive — something you will need to do every couple of thousand hours 
or so. Nor would you want to watch normal TV programs with sucha setup. 
In truth though, most TV programs are not worth watching in any format! 


So when you wander past all those fancy bright plasma and LCD TV 
sets in your local electrical retailer, don’t be tempted to buy or at least, not 
yet. Remember, they will continue to get cheaper and high-definition DVD 
players are coming soon, to render any standard definition set obsolete. But 
if you hanker for a real home-theatre experience, go to a retailer who can 
demonstrate high-definition LCD and DLP projectors right now. Anything 
else is going to be forgettable. 


Leo Simpson 
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Data Collector 


This tiny portable bar- 
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Tribute to 
Ray Kelly 

I was most impressed by the article 
by Rodney Champness in the Vintage 
Radio section of the December 2005 
issue. What a marvellous statement 
of historical facts on the efforts and 
background of Ray Kelly of the Histori- 
cal Radio Society of Australia, and the 
creation of the HRSA. 

The detailed article is a tribute to a 
marvellous and gentle man with the 
foresight to realise the importance of 
radio, both as a part of our lives and as 
a technical, manufacturing and broad- 
casting enterprise in the development 
sense of Australia’s radio heritage. Ray 
was able to retain at least some of the 
finer examples of our radio history 
(the physical items and a plethora of 
printed data) before it was relegated 
to the many local tips. Because of the 
efforts of Ray and a small number of 
others, we all have a very clear and 
ongoing focus on Australia’s radio 
history. 

The article serves as a wonderful 
and timely tribute to Ray, as Member 
Number 1 of the HRSA. Sadly, as noted 
in last month’s issue, Ray Kelly passed 
away on Saturday, 19th November 
2005. 

Graeme Dennes, 

via email. 


Nuclear power: we just 
need to wise up 

In regards to your Publisher’s Letter 
in the January 2006 for expansion of 
Australia’s nuclear power program, 
I’m sorry to say, as you probably are 
aware, it’s a foregone conclusion. Here 
in South Australia, the large expansion 
of Olympic Dam mine will ensure that. 
Maybe you should visit that site and 
have a drink of the water, after another 
recent incident. 

It’s easy to see fission nuclear power 
inevitably costs more, because an 
extremely dangerous product must 
be safely extracted, used, transported 
and contained following use for an 
indefinite period of time. And there is 
also the cost of storing large sections of 
future decommissioned plant. 
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Worse still, all this will happen 
here, against the will of the majority. 
There is plenty of free SAFE energy 
from nuclear power below the Cooper 
Basin and Hunter Valley regions to 
name a few — several thousand times 
the amount we need to power this 
continent. 

We just need to wise up and get it. 

Jeff Peate, 

via email. 


Nuclear power 
has too many problems 

Your editorial about nuclear power 
in the January 2006 issue was as hot as 
the weather we are inflicting on our- 
selves. Yes we do need to come up with 
solutions to our growing consumption 
of power and resources. What we need 
is careful consideration of our options, 
not adherence to the “big toys for big 
boys” syndrome — especially a 50-year 
old relic that is still floundering with 
unending problems: public subsidy, 
(non) waste disposal, decommission- 
ing and the enormous human tragedy 
of accidents like Chernobyl. 

The disposal in the NT you refer 
to is for low-level radioactive waste, 
such as medical, industrial and now 
consumables such as smoke detectors, 
which has been accumulating since 
the 1950s. It is not geared for reactor 
waste as you intimate in your edito- 
rial. The design approach is simply 
trenches in the ground. 

Paranoid? Yes and justly so, when 
someone with your position so happily 
expounds on a subject which you obvi- 
ously have scant knowledge of. “There 
is no operational pollution”. Really, 
please explain what happens to the ra- 
dioactive gases routinely vented from 
reactors. There are no known methods 
for sequestering these, in particular the 
inert gas isotopes. 

There are alternative options al- 
ready available and working. As you 
say, solar and wind may only make 
up 20% of the mix. The salient point 
is they don’t yet. One simple policy 
change, deregulating the electricity 
market to allow individual homes to 
sell their excess power (as in Germany 


where their solar industry is now ten 
times Australia’s) could offset air- 
conditioning demand, for example. At 
present, utilities give power credits to 
grid-interactive systems! 

Intelligence not gumption is called 
for. 

Rory Shannon, 

Goongerah, Vic. 
Comment: nuclear power stations do 
not routinely vent radioactive gases. 
And yes, Australia could do much 
more to use solar and wind power 
and be much more efficient in energy 
use. But we still need more power 
stations. 


BPL is bad 
technology 

Paul Budde’s comments on BPL in 
the January 2006 issue demonstrate 
only that he doesn’t have the foggiest 
idea about HF propagation. 

You cannot defeat the laws of phys- 
ics. If you inject RF into unshielded 
wiring at ANY power level, you WILL 
create interference with wireless serv- 
ices using the same spectrum. That’s it, 
end of story. I don’t know where he gets 
500,000 potential users from either. 
If he thinks it will be competitive to 
deploy BPL in areas where wireless or 
ADSL (forget cable) are not feasible, he 
had better do the sums again. 

Even if only 1% of broadband is sup- 
plied by BPL in this country, it could 
still make enough RF noise to make 
large sections of valuable spectrum 
unusable or greatly impaired for 1000s 
of kilometres. 

He mentions that it is deployed in 
many places, one of them Asia; care- 
fully omitting the fact that the largest 
economy in Asia, Japan, has knocked it 
on the head for these reasons, as have 
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Alternative approach 
to Jukebox 

Just thought you may be inter- 
ested in my Jukebox/Arcade Ma- 
chine. Just for interest, have you 
thought of using a keyboard hack 
with yours? This involves cutting 


up an old keyboard and wiring the 
circuit board to some buttons (1 to 
9 and next random etc). This makes 
it very hard to damage and almost 
idiot-proof in operation. 

Chris Dunn, 

Nowra NSW. 
Comment: your Jukebox looks very 
impressive. We did not consider a 
keyboard hack as we wanted to keep 
the wiring as simple as possible. 


other administrations in Europe. 

Most deployments at this stage are 
experimental. Al] of them are con- 
troversial! He only mentions Radio 
Amateurs and therefore implies that 
they are the only people who have 
expressed grave concerns and oppo- 
sition. The Department of Defence (I 
hope they are not amateurs), Depart- 
ment of Civil Aviation, Australian 
Broadcasting Corporation and many 
others have great concerns. 

So please get real. BPL is BAD tech- 
nology and no amount of spruiking 
will improve it. 

Horst Leykam, 

via email. 


Dead VCRs have 
useful power supplies 

Don’t throw out dead VCRs. You 
can often strip the power supply from 
them. Typically they have at least one 
12V rail you can use for projects. 

Generally, they also have a couple 
of 30-40V rails, and these can be used 
too, if you put a 3-terminal regulator 
such as a 7812 in front of them (not 
for high current or the regulator will 
self-destruct!). The rails are usually 
good for at least 1A, sometimes more. 
The mains transformer is all mounted 
and ready to go, so no dangerous mains 
wiring. In fact, with most VCRs, the 
mains lead plugs directly into a PCB 
header on the PSU module. 

I don’t recommend the use of 
switchmode PSUs (as they can bite!) 
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but there are hundreds of older VCRs 
with transformer-based PSU designs 
sitting in junk heaps. 

National/Panasonic PSU modules 
are good because most of the time, 
they even insulate the mains parts of 
the PSU for you, making them even 
safer. 

Also worth stripping are the DC 
motors used for the carriage loading 
mechanism and tape guides cue-up. 
These are generally 12V motors, very 
useful if you are into robotics. 

Graeme Rixon, 

via email. 


Adaptive cruise control 
a major concern 

I read your article on Adaptive 
Cruise Control Systems (SILICON CHIP, 
September 2005) with a mixture of in- 
terest and deep concern. What percent- 
age of “road accidents” are due to the 
stupidity, poor attitude and training 
of the driver, rather than “road condi- 
tions”? No level of technology applied 
to a motor vehicle will ever overcome 
the stupidity, etc of a driver. 

This brings me to my main concern 
about vehicle safety. Any system in 
the vehicle that allows the driver to 
reduce their concentration on driving 
is dangerous! 

Cruise control maintains a theoreti- 
cal constant speed and the driver may 
be tempted to concentrate momentar- 
ily elsewhere. With ABS (Anti-Lock 
Braking System), the driver may be 


Atmel’s AVR, from 
JED in Australia 


JED has designed a range of 
single hoard computers and 
modules as a way of using the 
AVR without SMT board design 


The AVR570 module (above) is a way of 
using an ATmega128 CPU on a user base 
board without having to lay out the intricate, 
surface-mounted surrounds of the CPU, and 
then having to manufacture your board on 
an SMT robot line. Instead you simply layout 
a square for four 0.1" spaced socket strips 
and plug in our pre-tested module. The 
module has the crystal, resetter, AVR-ISP 
programming header (and an optional JTAG 
ICE pad), as well as programming signal 
switching. For a little extra, we load a DS1305 
RTC, crystal and Li battery underneath, 
which uses SPI and port G. 

See JED’s www site for a datasheet. 


AVR573 Single Board Computer 


This board uses the AVR570 module and 
adds 20 An./Dig. inputs, 12 FET outputs, LCD/ 
Kbd, 2xRS232, 1xRS485, 1-Wire, power reg. 
etc. See www.jedmicro.com.au/avr.htm 


$330 PC-PROM Programmer 


This programmer plugs into a PC printer 
port and reads, writes and edits any 28 or 
32-pin PROM. Comes with plug-pack, cable 
and software. 


Also available is a multi-PROM UV eraser 
with timer, and a 32/32 PLCC converter. 


JED Microprocessors Pty Ltd 


173 Boronia Rd, Boronia, Victoria, 3155 
Ph. 03 9762 3588, Fax 03 9762 5499 


www.jedmicro.com.au 
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Mailbag: continued 


Anchoring wires 
to PC boards 

For some time now I have been 
going to make the following sugges- 
tion about terminating wires to PC 
boards. Most of your projects either 
use PC board stakes to which the 
wires are attached and soldered or 
have the wires inserted directly into 
holes from the top of the board, as 
with any other component pigtail. 

The problem with this approach 
is that with either method, the ‘flex- 
ing point’ for the wire is rigid due 
to the capillary action of the solder 
up the (stranded) wire. Any un- 
necessary movement of the board, 
as when fault-finding a newly-con- 
structed project, will flex the wire 
at this inflexible joint and it will 
inevitably break! 

I know! I design and. build all 
sorts of gadgets, am lazy and most 
often just tack wires for external 
connections to the print! It is so 
frustrating trying to trace some 
boo-boo only to have an unnoticed 
broken connection adding to the 
problem! 

Years ago, in a more professional 
capacity, I used the wire termina- 
tion techniques illustrated below 
(C&D). I suggest that this is a far 
more satisfactory arrangement and 
prevents the air turning blue when 
one finds an unexpected broken 
connection when chasing down an- 
other fault. Recently, I have reverted 
to this technique, even on some of 
your kit projects, with far less strain 
on my patience! 

Expensive? Yes, sometimes it is 
in a production situation when the 
added time required to thread the 
wire through an additional hole 
adds cost to some cost-critical unit! 
For home projects, this is of little 
importance. The added holes (of 
sufficient diameter to accept the 
insulated wire) may add a small 
cost to the PC board but in situa- 
tions where PC stakes are contem- 
plated, maybe a cost saving could 
be realised! 

Examples A and B show what I 
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mean about direct soldering either 
to a PC board or to a pin. The meth- 
ods shown in C (for leads which 
can exit from beneath the board) 
and D (for leads which must exit 
from above the board) are far more 
secure! 

The technique for the home 
constructor for making such a con- 
nection is to thread a convenient 
length through the “anchor hole”, 
sufficient to make the joint com- 
fortably, then pull back the excess 
until everything is neat and tidy. 
Simple! 

In production situations where 
a solder bath is utilised, the wires 
were bundled on top of the board 
and threaded through the anchor 
holes later. 

Colin Hiscock, 

via email. 

Comment: we agree that wire flex- 
ing can cause fractures but your 
method of anchoring could lead to 
much frustration when they have 
to be disconnected, perhaps re- 
peatedly. For that reason, in recent 
designs we have been using screw 
terminal blocks for wires which are 
likely to need easy disconnection, 
as in our amplifier modules. 


tempted to drive at speeds greater 
then conditions allow, thinking the 
braking system will handle any errors 
they may make. 

ESP (Electronic Stability Control) is 
even more insidious, as the driver may 
be tempted to corner at greater speeds 
or change lanes more aggressively. 

With Adaptive Cruise Control, again 
the necessity of driver concentration 
is reduced. The system maintains a 
safe distance from the vehicle ahead 
without driver input. 

The only means of reaching the 
safety goals as outlined in Fig.1 of 
your article would be to produce a 
fully computerised electronic traffic 
control system embedded in each lane 
of expressways, freeways and arterial 
roads. One would then have to hope 
the system would not “crash”. 

Col Hodgson, 

Wyoming, NSW. 

Comment: some drivers do relying 
on ABS to shorten braking times. 
However, for most drivers, technical 
innovations represent an improvement 
in driver safety and comfort. And on 
a long journey, cruise control is a real 
boon. 


Adaptive cruise control 
radar questions 

Tread the interesting article on adap- 
tive cruise control in the September 
2005 issue. This raises questions re- 
garding all those radar signals bounc- 
ing around the highways when these 
systems become more common. 

(1) How does one unit tell that it is 
receiving its own return signal and 
not one from the identical vehicle 
beside it? Is the signal coded in some 
way like the conversations in CDMA 
phone calls? 

(2) What happens to the police ra- 
dar units with all these extra signals 
bouncing around in the field? Police 
claim to be able to detect radar detector 
detectors (if these are only receivers I 
don’t know how they can do this — can 
you explain?) 

So with all the extra pollution from 
ACC units, are there going to be er- 
roneous speed offences issued? If the 
fixed speed camera on the Spit Hill 
can clock a bus going uphill doing 
more speed than its capable of on the 
flat, does this new technology open a 
Pandora’s box? 
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2006 SILICON CHIP 
e in Education Technology Awards 


SILICON CHIP magazine aims to promote the education, development and application of electronic technology in all fields throughout 
Australia. As part of that aim, we are announcing the SILICON CHIP Excellence in Education Technology awards, with a prize pool 
of $10,000. Separate awards will be made to students of secondary schools throughout Australia and to students of universities and 


TAFE colleges throughout Australia. 


The secondary school awards will have three categories: 


(a) Best final year assignment of an individual student involving electronics technology 


(b) An award to the school sponsoring the winning individual student 
(c) Best school project involving electronics technology 


The university and TAFE college awards will have three categories: 
(a) Best project from a student as part completion of a degree, diploma or certificate in electronics or a related field (ie, 


mechatronics) 


(b) Best research project from a post-graduate student working in an area of applied electronics 
(c) An award to the university faculty or school sponsoring the best research project. 


Entries and judging 


The awards will be judged by the editorial staff of SILICON CHIP, convened as a judges panel. The decisions of the judges will be 


final. 


Entries for the 2006 awards will open 18 May 2006, with final submissions to be made by September 30th, 2006. All submissions 
will be confidential, until the Winners are announced, in the December 2006 issue of SILICON CHIP. 


Each award will take the form of a cash prize and a commemorative plaque. All enquiries about these awards should be directed to 


the editor via email to: 
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(3) Will all this additional “micro- 
wave” energy at ground level create a 
situation where the “technophobes” in 
our society claim that it is dangerous 
to children and other living things. 
As you are aware, they all have a shoe 
phone but don’t want the towers to 
make them work! Is the power output 
of ACC radar greater than a mobile 
phone tower when the inverse square 
law is taken into account in the rela- 
tively shorter distances involved? 

Brad Sheargold, 

Collaroy, NSW. 

Comments: these answers are directly 
quoted from the Bosch publication on 
Adaptive Cruise Control. 

(1) Radar sensors only interfere 
with one another if they are operating 
simultaneously within the same fre- 
quency band. A number of properties 
on the part of the radar sensors ensure 
that if this occurs, it only does so very 
sporadically. 

Firstly, the radar beam is only 
activated for the precise period that 
it is actually required. This alone 
reduces the likelihood of mutual in- 
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terference to less than 10%. 

Secondly, the FMCW modulation 
ensures that for each time unit, only 
an effective bandwidth of less than 
500kHz within the frequency range 
76-77GHz is used. This makes mutual 
interference between radar sensors 
extremely unlikely. 

In addition, filtering and plausibil- 
ity-checking of measured data ensures 
that interference signals do not cause 
the vehicle to react incorrectly. 

In practical terms, therefore, mutual 
interference between radar sensors is 
virtually impossible. 

(2) The ACC SCU produces a radar 
beam with a frequency in the range 
76-77GHz. That is equivalent to a 
wavelength of approximately 4mm. 
Because of the high frequency of the 
beam, its effect on humans is com- 
parable with that of heat radiation 
(infrared range). The average emitted 
power is approximately 1mW and is 
thus at least 500 times lower than the 
radiation from a mobile telephone. 

Research has shown that this level 
of radiation is absolutely uncritical in 
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terms of its effect on sensitive parts of 
the human organism. Even pointing 
such a beam directly at the human eye 
has no known negative effects. 

(3) Police speed-enforcement equip- 
ment is not affected by ACC systems. 
As far as radar equipment is con- 
cerned, it operates at much lower 
frequencies (<35GHz). 


Washing machine 
pressure switches 

Your “Salvage It!” article on wash- 
ing machine pressure switches has 
prompted me to write. 

As a Volunteer with Technical Aid 
to the Disabled Qld, I was asked to 
help a client who has MS and could 
not use her legs to control a sewing 
machine. Using a pressure switch and 
an old PMG switch modified to suit the 
purpose, Christine now is able to start 
and stop the machine, sucking on the 
tube to start and blow to stop. 

The amount of suck and blow de- 
termines the speed. 

Fred Nott, 

via email. 
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Looking for 

an all-in-one 
LCD projector 
and DVD player 
with stereo 
Speakers? This 
new unit from 
Epson has all 
that and more. 


sf 


Entertainment Projector 


HOME ENTERTAINMENT pro- 

jector? Yes, it’s a mouthful but the 
alternative is to call this new piece of 
gear a “DVD player-cum-LCD projec- 
tor” (an even bigger mouthful). 

The idea is simple but very appeal- 
ing: build a good-quality DVD player 
into an elegant LCD projector, slip a 
pair of stereo speakers into the hous- 
ing, and add some interfaces to deal 
with incoming audio and video plus 
some outputs for downstream audio 
— and you have it. 

I must say I was at first taken aback 
at the Epson’s appearance — it could 
have twinned with my Breville bread- 
maker! All white, box-shaped and with 
minimal styling, it would not go amiss 
Soi ey tA Sy, ae | ENS. in any hospital surgery. I feel sorry for 
ME aE STIEN ERAN those with extensive AV systems built 
into dark wooden cabinets. 

Then the penny drops. Aside from 
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sitting perfectly in those 21st century 
decors with bleached timber and gloss 
white finishes, the Epson is a piece of 
home entertainment equipment that 
could be sited virtually anywhere, in 
any room, both inside the home or out. 
You could even take it on vacation and 
use it in the hotel or holiday home. 

Business people will appreciate it 
as it has arguably the best arrange- 
ments of any projector to present the 
projected image from a wide choice 
of positions, with wide lateral and 
vertical centring as well as vertical 
keystone adjustment. 

You also gain in the connectivity 
stakes, with no need to run cabling 
from the DVD player to the output 
device —and the backlit remote control 
drives both. The DVD unit operates 
right out of the box, with no cables to 
connect and no settings to make. 


Merging 

Now that the industry is trying hard 
to put the mockers on VHS we can look 
forward to DVD as the main delivery 
medium in the home. The concept of 
combining a DVD player with a projec- 
tor is a good one, removing the need 
for a separate player and the TV itself 
in one swoop. 

In this reviewing business, I’ve 
always had a soft spot for video pro- 
jectors, mainly because I have a large, 
light-coloured wall in a living space 
that serves as an excellent screen for 
the week or two turnaround that a 
review of these devices demands. For 
more permanent installations, I would 
of course install a screen. 

You can’t really argue with a picture 
that extends 3.4 x 1.95 metres, with a 
diagonal of 3.92 metres. There’s noth- 
ing else to compare with it, neither 
plasma, LCD or one-box rear projec- 
tion units. 

But the truth is, you still need an 
ordinary CRT set or similar for casual 
viewing as well; six and a half square 
metres of the ABC news before your 
eyes each night is a bit stressing! But 
get into a good movie, doco or live 
event (Dylan at the Domain, Sting in 
St Kilda or a rugby grand final) and 
big-screen viewing is incomparable. 

Possibly the only unfortunate aspect 
to the Epson is that it uses a late model 
DVD player (supplied by JVC) that de- 
livers a 4:3 screen ratio picture while 
growling away in the shadows is the 
promise of 16:9 HD DVD units — that is, 
if Sony and Toshiba can become pals 
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The remote control handles 

a host of functions both for 
the projector itself and for the 
inbuilt DVD player. 


and merge their opposing formats; and 
that seems highly unlikely! 

That said, the projector does have 
three TFT active matrix LCD panels 
with 854 x 480 pixel resolution (16:9 
ratio but not HD definition). You can 
set up a screen image in the 4:3 ratio 
or 16:9, with the latter achieved by a 
lateral expansion. 

Its maximum light output is 1200 
ANSI lumens, adjustable down to 350 
lumens to afford longer lamp life and a 
more appropriate output for very short 
projection throws. You could project 


a 2-metre screen image from as little 
as two metres away. 

In my own case, the throw was six 
metres with the 1.5x zoom lens set 
at the telephoto end and light output 
at maximum. Even in daylight, with 
the curtains closed, I could enjoy a 
bright and acceptable picture and at 
night-time, the image quality was very 
impressive indeed. 


Configuration 


This box of Epson tricks is just that 
but with some seemingly odd configu- 


Fig.1: this diagram shows the relationship between screen distance and picture 
size. You can’t beat a picture that’s several metres across the diagonal. 
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Some controls are located at the rear and on the top of the case but most are 
placed on the remote control. 


' ag’ | 
Me a 


A fold- down panel at the Rent Provider ae access to the various — and 
outputs on the projector. Both S-video and composite video inputs are provided. 


ration aspects thrown into its design. 
At the front is the lens, offset to the 
right. Beneath it is a hinged panel 
which gives access to the signal inter- 
faces, with jacks for composite video 
and stereo L+R inputs, S-video, optical 
audio output and an RCA output for 
a subwoofer. There are no audio out- 
puts that you could link to an external 
stereo or surround sound system. 
You can, as I did, also run the output 
from a nearby VCR (linked to the an- 
tenna) to get broadcast programming, 
as well as run tapes when needed, 
The rear of the box has the disc 
loading tray, an open/close button, a 
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headphone jack and, filling each cor- 
ner, the speaker enclosures. 

Move topside and you find manual 
controls for zoom and focus, plus 
vertical and horizontal lens shift. A 
strip of buttons affords entrée to power 
on/off, source switching, audio level 
and some DVD navigation functions. 
The vertical and horizontal image shift 
controls operate optically and are a 
big plus, enabling you to position the 
device off-centre, yet still be able to 
centre the projected image perfectly. 
There is digital keystone correction of 
the picture sides, accessed through the 
picture menu. 


However, just think about it: the lens 
is at the front, so the image is formed 
ahead of the unit. The disc tray is at the 
rear, so banish any thoughts of pushing 
the Epson hard up against a wall or 
cabinet back if you want to load a DVD. 
And don’t forget, the speakers are at 
the rear corners — same problem. 

I figure it this way: the ideal location 
for the EMP-TWD1 is mid-room, with 
sufficient throw to form a screen im- 
age, yet with the unit given sufficient 
back-space for the speaker output to be 
enjoyed by the audience, who should 
presumably be seated even further aft. 
The mid-room location would seem 
to be appropriate, as the lens’ focal 
length seems to be computed to work 
with relatively short throws; in my 
case, the 6-metre projector-distance 
was achieved only by setting the zoom 
at full telephoto. However, when mid- 
room mounted, a 1.20m-wide image 
can be generated for a throw of just 
1.50m. 

The output of the 2 x 10W sound 
system is quite respectable and uses 
a pair of 13.5 x 3cm speakers. What 
helps the sound quality is a simulated 
surround output that works quite 
well with movies and the like — but 
of course, it’s not a patch on a true 
multi-speaker surround system. 

There is an unusual degree of con- 
trol of the audio output: three presets 
include Natural, Smooth and Off. I 
went for the latter, in spite of some 
invigorating guff in the manual about 
how JVC have come up with LFO 
modulation to correct “the alpha 
wave frequency fluctuation” that falls 
between the left and right channels of 
a stereo signal. And more: the remote 
allows you to not only vary the audio 
level but adjust the treble output. 


Picture control 

The unit will handle programming 
in NTSC 3.58/4.43/PAL/PAL-M /PAL- 
M/PAL60/SECAM standards. You also 
have the option of an interlaced or 
progressive-scan display. The EMP- 
TWD1’s DVD player uses a “digital 
direct” reading system to produce 
smooth play and prevent blurred or 
pixellated images. This system proc- 
esses the film source as progressive, 
without conversion to interlace. 

A useful feature in these days of 
digital cameras is the unit’s ability to 
project JPEG stills ofany dimension up 
to 8192 x 7680 pixels. You can even 
run a slide show. 
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Picture quality can be adjusted in 
brightness, contrast, saturation, tint 
(for NTSC programming) and sharp- 
ness. Other picture presets include 
Dynamic, Living Room, Theatre and 
Theatre Black — the latter is useful 
in a completely darkened room and 
an internal filter creates more natural 
skin tones. 

Information can be called up on 
screen to inform you of the lamp hours 
accumulated, the text turning to yel- 
low when the lamp needs changing. 
Lamp life is quoted as 2000 hours at 
high brightness and 3000 hours at 
the low setting. A replacement lamp 
costs $349, 


Remote 


This is a busy appliance. The re- 
mote’s 43 buttons are essential for 
more than the simplest of settings 
-and don’t forget that a complete tally 
of DVD controls is also found here. 

Then you find there’s a toggle 
switch: “Function” is the default set- 
ting for all operations. If your DVD 
displays chapter numbers, you switch 
over to toggle position “123” and 
punch in the numbers directly, instead 
of coursing around the screen to hit 
the thumbnail. 

Familiarising yourself with the 
remote’s buttons is the essence of the 
Epson; the range of control is exem- 
plary and there are some unexpected 
and very human touches. 

An on-screen button displays the 
state of the DVD output: the bit rate, 
chapter number and running time. You 
can also set up a looped playback of 
a favourite scene or you can arrange 
playback of selected chapters in any 
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The DVD tray is located at the rear of the unit. Building i 


the player into the main projector housing is a good idea. 


AN 


order. The Epson has also presets for 
auto-off and a sleep timer. 

If your luck matches mine, come 
Friday evening, it’s relax time, the DVD 
has been loaded, the movie has been 
running for a minute or two — then the 
phone rings. With the Epson, simply 
tap the “Break” button on the remote: 
the DVD stops, the screen washes to 
white with a small pulsing coffee-cup 
icon (so you don’t trip over the dog in 
the dark), and all systems await the 
master’s return. It’s a nice touch. 


Comments 


Having often sat patiently while a 
projector slowly warms up from a cold 
start, then seems to spend another eter- 
nity powering down, I was delighted to 


Lens Shift ——— 


The knurled wheels on the top of the projector case give 
good control of the projected picture geometry. 


find that the Epson is a rapid operator 
— warm-up takes only 20 seconds until 
an image splashes onto the screen and 
cooling down takes just nine seconds. 
This can be partly attributed to the use 
of a cleanable, replaceable, external 
air-filter. 

Although we’re dealing with an 
SD (standard definition) picture, the 
on-screen quality is among the best I 
have seen, with bright, fully-saturated 
colour and excellent definition. There 
was no rainbow effect visible but there 
was some evidence of a screen-door 
effect, which “disappeared” after a few 
days of familiarity with the Epson. A 
smaller picture also helped diminish 
the latter, No fast-motion artefacts are 
apparent and the unit is quiet. SC 


Features & Speciiications 


Disc formats: DVD video; Video and Super Video CD; Audio CD and 
CD-R/RW (MP3, WMA, JPEG); DVD-R/RW. 


Display: three 14mm TFT active matrix LCD panels. 
Resolution: 409,920 pixels (854 x 480). 


Light output: 1200 ANSI lumens. 
Focus, zoom, lens shift: manual. 
Lamp: UHE 135 watts. 


Power: 100-240V/50-60Hz AC; maximum draw 230 watts. 


Inputs: composite video and stereo audio, S-video. 


Outputs: subwoofer port; optical output; headphone jack. 


Audio: 10W + 10W RMS. 


Dimensions (WHD): 340 x 180 x 310 mm. 


Price: $2499.00. 


Contact: Epson Australia 1300 361 054 or www.epson.com.au 
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We build and test an electri 


Electric powered model aircraft,are becoming. very. common 
— but they, do presentjpitfalls;‘not;just for the beginner but 
for, the experienced’ modeller, aswell! In this article we 
review,the electric scene and’ build and test an electric- 
power Piper Cub. How did it go? Read on. 


Mae has changed in the world 
of electric-powered, radio-con- 
trolled aircraft since SILICON CHIP last 
visited the subject back in 1992. 

If readers may pardon the play on 
words, electric flight is undergoing 
a quiet revolution; a revolution so 
radical that the economic viability 
of internal combustion (IC) motor 
manufacturers must surely be under 
threat. 

This startling transformation has 
come about as a result of a number of 
electric flight technologies coming of 
age almost simultaneously. 

Of these developments by far the 
most important are: 
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[1] Application of Rare Earth magnets 
to brush motors 

[2] High power, low-on-resistance 
FETs 

[3] Microprocessor-controlled smart 
speed controllers and smart 
chargers. 

[4] Brushless motors 

[5] Battery technology improve- 
ment, 

Prior to 1992 electric flight was in 
the hands of a small group of dedi- 
cated contest flyers. Today’s electric 
flyers owe this group a huge debt of 
gratitude, for without them electric 
flight would be nowhere near as ad- 
vanced. 


It was this group and in particular, 
Peter Blomart of Belgium, that estab- 
lished the internationally recognised 
class of F3E competitions in 1986. 

Since those early days of primi- 
tive hand made soft start switches 
and analog electronic speed control 
(ESC), progress has been stagger- 
ing, to the point where the modern 
microprocessor speed controller can 
now distinguish between brush and 
brushless motors and configure itself 
accordingly. 

International R/C aerobatic compe- 
titions have long held their place as 
the most prestigious R/C events. While 
traditionally dominated by IC motors 
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of ever larger capacity and power, it is 
increasingly common for electric pow- 
ered models to snatch places from the 
IC brigade in these showcase events 
and it is here that the real threat to IC 
motor manufacturers is developing 
most rapidly. 

The radio-controlled boat boys have 
also been hard at it. Currently the fast- 
est R/C boat in the world is electric, 
with a speed of 120.7 mph. 

In Australia, Ray Cooper of Victoria 
set a world record for electric-powered 
models in the distance to goal and 
return class with a flight of 54.3km 
(108.6km total), lasting 1 hour 22 
minutes. 
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Across the world, R/C flyers are 
scrambling to emulate their interna- 
tional heroes. 

Manufacturers of electric motors 
are springing up like mushrooms and 
battery manufacturers are continuing 
to confound, with batteries that are 
lighter, with more capacity and higher 
cell voltages. Manufacturers of the 
chargers for these batteries are hard- 
pressed to meet demand and so the 
bandwagon has been set in motion. 

With all this going on, the time has 
come to review this wonderful world 
of ultra mobile electrons in the most 
practical way possible: building and 
flying an electric powered model suit- 
able for park flying on those quiet, 
wind-free evenings that are an R/C 
modeller’s special delight. 


World Models Piper J-3 Cub EP 


The kit chosen was selected for sev- 
eral reasons. Small enough to qualify 
as a park flyer, it is simple to build and 
fly and is reasonably priced. 

The kit includes a geared, brush 
motor (Speed 400} and thus can be 
controlled by a simple and economic 
ESC. It also uses a genuine lightweight 
4-channel R/C system providing four 
proportional channels. 

However the real reason for the 
choice of this kit was that I have had a 
soft spot for Piper Cubs for a very long 
time. It is a very pretty aircraft, easy 
to fly and is one of the nicest aircraft 
for take-offs, landings and especially 
“touch and goes”. If the reader loves 
to watch a graceful aircraft land and 
takeoff then there is no better model 
than the Cub. 

This emotional approach to the kit 
purchase was to have a dramatic effect 
on the ultimate outcome of this whole 
project but more of that later, 


The Cub does have one small vice 
and that is adverse yaw during an 
aileron-only turn. This is largely as a 
result of the flat bottom wing section 
(Clark Y) and poor aileron design. 
To turn an aircraft, the aileron on 
the inside wing must be raised at the 
trailing edge and the outside aileron 
depressed. This reduces the lift on the 
inside wing tip and the wing starts to 
fall due to the unbalanced lift distri- 
bution. 

However with the reduction in 
lift, the drag at the inside tip is also 
reduced. Conversely, when the aileron 
on the outside wing goes down to lift 
that wing tip, the lift shoots up dra- 
matically, as does the drag. 

The result is that the aircraft rolls in 
the direction of the turn but the nose 
is pulled around in the opposite di- 
rection by the badly unbalanced drag 
forces at each wing tip. This gives rise 
to a very awkward situation known as 
“adverse yaw”. 

However, there are several tricks 
that will help improve the flying 
characteristics of the Clark Y type 
wing. These include heavy differen- 
tial aileron movement (more up than 
down) and coupled aileron/rudder 
mixing on either the transmitter or in 
the model (ie, turning using rudder 
and aileron together). 

Full size designers may resort to 
differential movement and designs 
such as the Frieze Aileron, which 
uses a complex hinge that allows the 
leading edge of the up-going aileron 
to protrude into the slipstream under- 
neath the wing, thereby increasing the 
drag on the inside wing and balancing 
overall drag. 

However do not lose sight of the 
fact that these are only patches and 
they introduce other problems such 


past years — wing and body shaping, etc — is already done for you! 
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11.4V, 1800mah 3 cell Li-PO battery left rear. 3 cell ESC left 
front and two sizes of brushless motors. 


as spoiling the rolling characteristics and reducing aero- 
dynamic efficiency. As with all fixes, the real answer is in 
the initial design of the aircraft. The prime rule should be 
no flat bottom wings with simple centre-line aileron hinges 
on sport aircraft. 

Scale aircraft are a different matter. 

Why kit designers insist on using a flat bottom wing with 
simple centre-line aileron hinges on training and sports 
models is absolutely beyond me. They must subscribe to 
the theory that if you can fly this sort of trainer you can fly 
anything. They really are unpleasant to fly if the necessary 
precautions are not taken. 

Even a wing with a moderately curved underside (Semi- 
symmetrical, eg, NACA 2415) will completely transform 
the flying characteristics of any model with a flat bottom 
wing section and may almost completely eliminate adverse 
yaw. 

While this is a diversion from the main topic it has been 
covered in detail because it is important for all tyro R/C 
modellers to understand the effects of flat bottom wings. 
It is the only factor that may spoil the delight of flying this 
really nice model. 

Nowhere in the Cub instructions does it warn of adverse 
yaw or mention the above precautions which is a pity as 
otherwise the Cub is a good value kit. 

The above applies to all R/C model aircraft, so do yourself 
a favour when purchasing your next trainer or sport model. 
Look for a model with a symmetrical or semi-symmetrical 
wing section. 


Assembly 


The Cub is one of the new breed of kits called ARF 
(Almost Ready to Fly). This means that the manufacturer 
has already done all of the hard work. The model is almost 
completely built and fully covered in plastic shrink film 
when it comes out of the box. 

All that remains is some detail work and the installation 
of radio and motor. 

Thus for the enthusiastic tyro, building will typically 
take around 10-15 hours. The following is not meant as a 
detailed how-to of assembly, merely a guide to point out 
some of the difficulties and shortcomings in the kit and to 
help anyone building this model avoid the pitfalls. 

Assembly begins with the preparation of the two wing 
halves and it is here that the only real problem in assem- 
bly was encountered. The instructions are very poor and 
consist merely of photo sequences and a few odd draw- 
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Two of the ultra mini servos fitted to the Cub. They’re 
significantly smaller than the servos you’re used to... 


ings. No mention is made of the type of servos the kit was 
designed around and so the servo trays fitted in the wing 
were unsuitable for the servos used in this model. They 
had to be cut away and new ones fitted. 

Watch out for the cross-brace at the bottom of the servo 
well. This is actually a little pull out handle attached to 
the fine cotton pull-through used to pull the servo lead 
through the wing tunnel to the wing root. 

It is best to remove the servo connector and solder a 3- 
core ribbon cable extension lead long enough to reach the 
wing root plus an extra 75mm. When the wing halves are 
joined then splice the two 3-core cables together with a 
servo lead about 100mm long. This single servo lead then 
plugs into the receiver aileron socket. There is virtually 
no way that a servo connector can be threaded through 
the wing tunnel so conventional servo extensions and “Y” 
leads cannot be used. 

Remember here to set the aileron servos in such as man- 
ner that ailerons move up the recommended 10mm but 
contrary to the instructions only go down about 2mm, not 
10mm, This can be achieved mechanically by offsetting 
the servo arm as shown in the relevant photo or by using 
the transmitter settings in computer radios. 

The rest of the wing assembly is straightforward enough 
with the exception of one final point. The wing uses a 
straight spar to join the two halves. It is a good idea when 
gluing the two halves together to place a moderate weight 
on the centre, giving the wing a very small amount of dihe- 
dral. A dead straight wing on a high wing model tends to 


Engine Room with cowl removed showing the Speed 400 
motor and gearbox as well as the folding prop. 
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look as ifthe wing tips are drooping and the slight dihedral 
eliminates the droopy look. 

The remaining assembly is routine but with two points 
of concern. The hinges used are sheet Mylar. Glue only 
one side into the model using super glue. Do not allow 
superglue to get across the hinge line, as this will make the 
hinge stiff and brittle. Do not attempt to coat the hinges on 
the control surfaces with super glue and then slide them 
into place. 

The glue goes off immediately it touches balsa. Instead, 
fit the control surfaces and then drill vertical holes down 
through the control surface and hinge ready to accept a 
normal household pin. Wick super glue down the hole and 
then slide in the pin. Nip off the pin flush to the underside 
of the control surface. 

Hinges should always be pinned into place. Do not rely 
on the glue to hold them. Many a good model has been 
lost in this manner. 

Lastly, the elevator and rudder pushrods are blued steel 
and they slide into long Mylar tubes, giving a fit quite high 
in friction. To avoid this, before inserting the pushrods 
into the tubes, use a piece of sandpaper to remove all of 
the blueing to take the surface back to bright steel. Then 
coat the pushrods with graphite lubricant before finally 
inserting them into the tubes. 


Motor and radio installation 


As stated previously the Cub is supplied with a geared 
Speed 400 motor and a folding prop. Fitting the motor and 
associated electronics is very straightforward. The folding 
prop is acuriosity, as few people would attempt to soar this 
sort of model. The folding prop is designed to reduce drag 
during gliding flight when the motor stops. An excellent 
range of wooden e-props designed especially for electric 
motors is now available and this model would no doubt 
benefit from one of them. 

The folding prop does have one advantage though: resist- 
ance to breakage in bad landings! 

The motor is already fitted with suppression capacitors, 
100nF (0.1uF) across the two motor terminals and 100nF 
from each terminal to the motor case. 

A simple, economical speed controller (ESC) was cho- 
sen and wired in to place. Be sure to follow the polarity 
instructions carefully or on the first take-off you will be 
run over by an aeroplane flying in reverse! 


Engine Room with cowl removed showing the Speed 400 
motor and gearbox as well as the folding prop. 
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Register your interest to attend * Exhibition Booth Application * Register to attend on-line 


Event Managers: Conference - Pius PO Box 1144 Legana Tasmania 7277 
Phone +61 {3) 6330 1444 Fax + 61 (3) 6330 2190 email info@conferenceplus.com.au 


The modern breed of speed controllers, designed for use 
in conjunction with lithium-polymer batteries, are very 
interesting. They feature a mandatory low voltage cut- 
off to prevent the Li-POs falling below 2.4V per cell and 
destroying themselves. They also feature a BEC (Battery 
Elimination Circuit) to provide receiver and servo power. 
Be sure when choosing a speed controller (the kit does 
not provide the ESC) to specify the number of servos to be 
operated from the BEC. The Cub uses four servos. 

The ESC uses a microprocessor to control all of these 
functions. One additional feature of micro-controlled ESCs 
is a degree of input pulse monitoring. This checks the in- 


Radio Room. Note servos mounted but push-rods not yet 
fitted. 
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coming signal for noise and should the input pulse count 
exceed the specified number or change pattern dramatically 
then the ESC shuts down the motor drive. 

Another very good safety feature is that the ESC cannot 
operate accidentally when turned on. To function correctly 
the ESC must first be set to LOW throttle and then the ESC 
is armed and ready for use. Be careful on the first power- 
up, as it may be that the throttle channel is reversed with 
low at the top of the transmitter (TX). In this case use the 
TX channel reversing function to set LOW throttle with 
the stick down towards the bottom of the TX. 

Now we come to the electronically juicy part of this 
saga. 


Range reduction 


Our experience with the analog speed controller pre- 
sented in the 1992 articles indicated that there will be 
a loss of usable transmitter range with an electric motor 
running, as against motor stopped. Our testing in 1992 
confirmed that this range reduction would be in the order 
of 10-12%, due to the noise produced by the commutator 
and brushes of the motor. 

So we decided that anything in excess 85% of the engine- 
off range is an acceptable figure, with the ranges available 
from modern receivers. 

So imagine our surprise at the field one perfect spring 
morning for test flying, when we were confronted with 15% 
of the radio range on the throttle control. All of the flying 


> 
tot: 
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Fuselage complete except for decals. Note the folding prop. 
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No, it wasn’t a hard landing which tore the wings off... 
here the Cub is almost complete: motor, servos and radio 
installed and wings ready for fitting. 


controls worked well at the normal range but the throttle 
would run up to speed and cut off at about 15% of normal 
range. Obviously it was back to the drawing board. What 
had happened? 

Firstly in spite of my many years experience in R/C flying, 
the most fundamental rule of all had been ignored. That is, 
test everything at home before leaving for the field and that 
includes a retracted TX antenna range check with motor 
running and motor stopped, even though the motor run- 
ning test is difficult to do on your own. This is especially 
true when preparing for any model’s first flight. 

So what had happened? Firstly, I’m an old power hound 
who likes models with only two speeds, stop and go very 
fast, and who believes that too much power is better than 
too little (you can always throttle back), so the Cub was 
fitted with an 11.4V 3 cell Li-PO battery. Thus the rating 
of the 8.4V Speed 400 motor was exceeded by the extra 
3V. This is OK if one is prepared to accept abnormal mo- 
tor wear, 

However the Speed 400 motor does not have good brush 
design and it arcs quite badly unless tuned properly. An 
old trick here was to time the motor in a darkened room 
for minimum arcing on the brushes. Clearly then the extra 
3V was elevating the motor noise and this was getting into 
the speed controller and shutting it down via the pulse 
counting safety circuit. 

So we fitted a reverse-biased Schottky diode and a 40V 
varistor across the motor brushes as recommended in the 
1992 articles but with little improvement. Where to from 
here? 

Change the receiver perhaps? The noise path was most 
likely coming down the receiver antenna and then through 
the receiver. Ultimately four brands of FM receivers were 
tried and located as far from the ESC and motor as possible; 
three imported brands and the original Silvertone. Three 
brands of TX were tried as well. These gave very little 
improvement and the results were still not acceptable for 
successful flying. 

It was then decided to change the operating voltage, 
reducing it to a 2-cell Li-PO battery delivering 7.2V. Un- 
fortunately this introduced a complication in that the 
economical little speed controllers are set for the number 
of cells to be used. There is no built in facility for cut-off 
voltage adjustments. So a change in battery voltage called 
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for anew ESC with a low voltage cut-off exceeding 4.8V. 

After fitting the new ESC and battery the same tests 
were conducted with the FM receivers. The range was a 
lot better (50 -60% depending upon the FM receiver used) 
but still not up to the 85% figure adopted originally as the 
acceptable standard. 

Finally in desperation a Silvertone AM receiver was 
fitted and this gave the desired range. The model was at 
long last ready for flying. 

In conclusion, then, what had caused all ofthe problems 
and what had fixed them? 

Firstly, had I used my head instead of my heart and 
purchased a kit fitted with a brushless motor and a more 
advanced ESC perhaps things may have been different. 
That is another story of course and we may yet see the Cub 
fitted with such a system. 

However, the exercise was to learn about the modern 
electric flight systems and how to make them work in spite 
of whatever shortfalls there were in that equipment. People 
do buy with their heart and especially with their pocket 
in mind. The Speed 400 is a common motor in kits and 
the economical little ESCs are very attractive to beginners 
feeling their way into electric flight. 

The problems began when the recommended motor volt- 
age was exceeded. Not clearly understanding the operation 
of the safety circuit in the ESC compounded the matter. 
It took time for us to realise that it was the safety circuit 
cutting off the motor. 

The FM receiver performing poorly against the AM 
receiver is easily understood. The powerful AGC on the 
AM receiver keeps the receiver in a less sensitive state for 
approximately 80% ofits range. Thus noise-induced spikes 
may be much reduced in AM receivers, depending upon 
the nature of the noise. AM receivers in spark ignition and 
electric models can often give the best results. Again, this 
is a trial-and-error process. 

Perhaps re-timing the motor would have reduced the 
spark noise, but that is not a job for inexperienced model- 
lers. It was dropping the voltage that reduced the interfer- 
ence most dramatically. Maybe 50-60% of the range is 
acceptable for some modellers. These are, after all, small 
models and cannot been seen clearly at long ranges. 

However, beginners often let their models get out of 
hand at times and they can very quickly be blown down 
wind a great distance. For a beginner struggling with wind 


Close-up of tailplane assembly showing control horns, 
pushrod connections and steerable tailwheel. 
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we" ELEXOL Ether 1/0 24 


UDP/IP-controlled digital input/output module featuring three 8-bit ports with 
5V level signal lines. Each of the 24 lines can be inde “peel! programmed 
as either an input or an output. Connects to any TCP/IP protocol network. 
© Supports ARP, BOOTP, DHCP, ICMP and UDP/IP protocols 
Standard 10BaseT Ethernet Interface; RU45 connector 
24 independently programmable signal lines with 
configurable CMOS, TTL or Schmitt Trigger thresholds 
and programmable pull-ups per line 
Easy connection by three 10-way box headers 
On-board 50MIPS flash micro-controller may be 
reprogrammed to suit specific applications 
Integrated switch-mode voltage regulator allows power 
supplies from 8-32VDC 
User 5V 500mA output to power extemal interface boards 
or sensors 
Compact module — 72 x 72 x 24mm 


Great range of 1/0- 24 peripherals, too ... 
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plus optional either each of the //0-24 contact outputs LED indicators 3 
s pull up or pull down pins with LED suitable for a showing the status 9 
resistors and LED sa ns: variety of loads. of the 1/0 pin. hy 

=. indication. 
port status indication. E 
Visit our web shop @ wrure.elexel.cem 
Elexol Pty Ltd 7 
Ph: (07) 5574 3988 Fax: (07) 5574 3833 4 
(PO Box 5972, Bundall, Qid 4217) Q 
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and visibility problems, the last thing needed is a glitch 
or two to add to the misery. The result may very well be 
a smashed or lost model. 

I have four much flown and much cherished models 
approaching or exceeding 30 years old. One even has 
30-year-old servos still fitted and functioning. The key to 
this sort of longevity is constant and effective servicing 
coupled with well-built airframes and a rigid pre-flight 
test procedure. This includes not accepting any shortfalls 
in performance. Models take too long to build and are too 
expensive to treat in an off-hand manner. 

Even the modern ARF still takes a lot of time to prepare 


Close-up of fin assembly showing the steerable tailwheel 
anchor/bearing plate. 
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servo arm at neutral to provide differential movement of 
the ailerons (for non-computer radio control systems). 


for flight. Too much to just squander with a casual attitude. 
Beside this, there is the safety issue to consider. An out-of- 
control aircraft may be a health hazard. So think carefully 
about your decisions to fly or not fly. You can always come 
back another day — if you have a model to fly that is! 


Flying the Cub 

As expected, the model flew just like a Piper Cub, looking 
as pretty as a picture. Also as expected, despite the dif- 
ferential aileron built in during assembly there was still an 
excessive amount of adverse yaw during aileron turns. In 
the course of trimming the model, Coupled Aileron/Rudder 
(CAR) will be called up in the TX program with a switch 
to enable/disable the CAR in flight. 

CAR is a function in the TX program whereby a small 
amount of rudder control is mixed into the aileron control 
to help initiate the turn and hold out the adverse yaw. The 
switch is desirable for aerobatics, to switch off the CAR in 
flight during rolls etc. 


The radio worked perfectly with no sign of interference 
from the motor in flight. Take-off power with the 2-cell 
Li-PO battery was marginal but once airborne there was 
ample power for climb and cruise. There would be no hope 
of getting off even a smooth grass strip. We used a tarred 
road for take-off. Take-offs on grass and aerobatics would 
definitely call for a 3-cell Li-PO battery to be fitted. 

The real surprise was the lack of down thrust. The model 
climbed on full power and dived when the throttle was cut. 
At least another 3 degrees of down thrust will be required 
to correct this effect. This will be a real pain to retrofit as 
the motor slides snugly into holes in two bulkheads. 

To use a flat bottom wing-section is a tragic error but to 
provide a pre-built fuselage with the incorrect thrustline 
is unforgivable. Why do kit manufacturers do this sort of 
thing? How on earth are beginners expected to fight their 
way through a maze of annoying little problems? These 
things are not all that serious and relatively easily fixed, 
certainly in the kit building stage but they make poten- 
tially nice models unpleasant to fly. Why spoil what is 
essentially a really nice kit with lack of attention to some 
of the fine detail? 

There are several ways to handle the lack of down thrust. 
First you can carve out the bulkheads and set the motor at 
the correct angle. This is the right way to do it aerodynami- 
cally. Or you can mix some elevator trim in with throttle so 
that when the throttle is opened the elevator moves down to 
compensate for the climb. Finally and for the experienced 
flyer only, try moving the CG back until the full aerobatic 
position is established. (Not for beginners.) 

However the nicest part of this whole story is being able 
to drive for five minutes to a large clear local area and fly 
without annoying people nearby. The model was as quiet 
as a church-mouse in flight. This is another priceless legacy 
of technological progress. 

So there you have it, a true, warts-and-all introduction 
to electric flight. 


Ready for take-off! The Piper Cub complete with decals (they’re all supplied in the kit) and ready to fly. The “bendy” 


propellor, so disconcerting to some, is clearly visible in this shot — it straightens up once it starts pushing air! 
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PRECAUTIONS WHEN USING Li-PO BATTERIES 


Li-PO batteries contain volatile and toxic chemicals. 
For your safety please read the following carefully. 


e NEVER leave batteries on charge unattended! It is 
also a good idea to place the battery in a steel or ceramic 
dish while charging and keep well away from inflammable 
materials. 


e Never leave the battery connected to the speed control 
as these units have a small leakage current. Do not allow 
batteries to fall below 2.4V either in use or by self-discharge. 
Always recharge batteries at least once every 3 months. 
Batteries that fall below 2.4V are ruined and will never 
work again. 


¢ IMMEDIATELY re- 
move a Li-PO battery 
from a model if it is 
involved in a crash. Care- 
fully inspect the battery 
for even the smallest 
of dents, cracks, splits, 
punctures or damage to 
the wiring and connec- 
tors. CAUTION! Cells 
may be hot! 

DO NOT allow the bat- 
tery’s internal electrolyte 
to get in the eyes or on 
skin — wash affected ar- 
eas immediately if they 
come in contact with the 
electrolyte. 

A Li-PO battery might 
not appear to be dam- 


aged after a crash but it could smoulder overa H aroun om 


of time and suddenly catch fire unexpectedly. if in doubt, 
place the battery in a fireproof location indefinitely. 


e Disconnect the battery IMMEDIATELY hat the charger 
if it begins to swell, emits smoke or is warm to the touch! 
Place warm or hot batteries in a fire-safe location, such as 
a container made of metal (such as an empty ammunition 
box) or ceramic. Always monitor the area with a smoke or 
fire alarm, and have an “ABC type” fire extinguisher avail- 
able at all times. 


. DO NOT set the battery charge rate to a value greater 
than the battery’s 1C value as permanent damage could 
result. Do not exceed a 9C discharge rate. 


¢ DO NOT allow LiPO cells to overheat at any time! Cells 
which reach greater than 140°-F (60°C) can and USUALLY 
WILL become damaged physically and could possibly 
catch fire! Always inspect a battery which has previously 
overheated for potential damage and do not re-use if you 
suspect it has been damaged in any way. Do not leave a 
battery near a heat source above 80 °C (Stove, heater etc). 
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Leaking batteries must be kept away from naked flames. 
Keep the battery as cool as possible at all times, particularly 
when charging. 


e Always provide adequate ventilation around Li-PO bat- 
teries during charge, discharge, while in use and during 
storage. If a battery becomes overheated, remove it from 
the charger immediately and place it in a fireproof location 
until it cools. 


e Use a charge lead that is directly compatible with the 
“charge” connector on the Li-Po battery. It is strongly rec- 
ommended to use pre-assembled charge leads. These can 
be found at most hobby retailers. 


e Do not use automotive 
chargers to power Li-PO 
chargers. 


e It is preferable to 
charge individual cells 
for best results (parallel 
charging). If series charg- 
ing is used, do not attempt 
to charge more cells in 
series than the charger is 
designed for. 


e Always disconnect 
chargers from the input 
power source when not 
in use. 


e Keep out of reach of 
children. 


o Dispose of discarded batteries responsibly! 


You MUST NOT care for lithium-polymer (Li-PO) cells in 
the same way as other battery types!! It is very important to 
have a good understanding of the operating characteristics 
of Li-Po batteries — especially their exact rated voltage and 
maximum acceptable charge current. 

Always read the specifications printed on the label of your 
Li-Po battery prior to use. Failure to follow the care and han- 
dling instructions can quickly result in permanent damage to 
the batteries and its surroundings and even start a FIRE! 

Do not mistake lithium-polymer cells for other lithium- 
based cell types (such as lithium-metal, lithium-phosphate, 
etc.), as other lithium hybrids have different care and han- 
dling characteristics . 

it is strongly recommended to use packs that have been 
assembled with built-in charge protection circuits. Such 
circuits help to regulate the maximum voltage per cell in 
the pack to ensure that that they do not accidentally become 
overcharged. SC 
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YOU PAY 


e You can receive personalised notification of alarm 
activation via PHONE, EMAIL, or SMS Text Message 
all for less than $1 per day. 


e in the event of alarm activation you can speak to 


a trained security professional or request an optional 


patrol guard response to inspect your premises. 
Conditions and charges apply. 


° y to install and use, expandable and relocatable 
making it ideal if you move home or office. 


¢ May qualify you for an insurance discount. 


Watchguard Digital Wireless Security System 
Professional home/office security system, 

automatically notifies you of break-ins 

via phone, SMS, and/or email. 

System includes: 

e 2 code hopping remote controls. 

e 2 wireless infrared movement sensors. 

e 8-zone control centre with in-built siren. 
e Wireless external siren and strobe. 

e Full range of accessories available. t8548 


*399 


AFTER $200 CASHBACK * 


#Refer to terms and conditions panel. 


Wide Range IR 
= Thermometer with 

© Laser Marker 

Measure temperature from 

a distance with this precision 
instrument which features an 
LCD screen with backlight 
and laser marker to more 
easily determine the object 
you're measuring. A high 
distance to spot ratio of 8:1 
minimises the surface area 
required for accurate 
readings. Switchable 
between Celsius and 
Fahrenheit, automatic 

Power Off, and automatic 
Data Hold functions. 
Q 1370 


z 


| DSE! 


10MHz 1 Channe! Oscilloscope 
At last an economical and easily transportable Oscilloscope 
with bandwidth of up to 10MHz and sensitivity of 5mV/DIV to 5V/DIV. 


Easy to operate, it is an ideal scientific 

and engineering instrument for a wide range S 
of uses including hobby and education. 

Supplied with a 1:1 & 10:1 switchable 

CRO probe and detailed instruction manual. Q 180 
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digitor 


18V Cordless Drill 
Powerful 18V cordless drill with 
17 torque settings, keyless chuck, 


AC adaptor, charging cradle 
and carry case. T 4868 


$2999 


2 YEAR WARRANTY 


digiter 

Dummy Dome Camera 
Life-like imitation dome camera 
with board lens. Compact size 
(90mm diameter). L 5869 


cable. L 5868 


DSE 
Wireless AV Transmitter and Receiver 
Watch and control your movies from your 
DVD or VCR in another room. The 2.4GHz 
sender/receiver transmits 5 
images and sound up to Qe 
100m away. L 5894 


Promotion from 25/1/06 to 21/2/06 
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Dummy Security Camera 
Practical theft deterrent solution, 
flashing indicator light and 
realistic looking 


what's HOT! 


B 

Iroda. DICKe'SMITH 
Pro-70 Butane Digital Sound 
Soldering Iron Level Meter 

The Iroda PRO-70 This high quality, 


digital sound level meter 
provides both automatic 
and manual ranging and 
has an analogue style 


cordless butane 
powered soldering 
iron is simple to use, 
with an internal tank 


that provides up digital bargraph. Provides 
to 120 minutes of a wide measurement 
operation at range of 40dB to 130dB 
mid-setting. SPL with A and C 

Ready to use in weighting. Suitable for 
20-30 seconds setting up surround 

after ignition. sound systems as well 

T 1104 as accurate measuring of 


noise levels in factories, 
schools, offices, discos 
and auditoriums. Q 1362 


SC 


“SAVE +30 
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Wireless Outdoor Camera 
Weatherproof and vandal proof. 
See colour video during the day 
and B&W at night, 


@ Swann 
DIY Colour Security 

Camera with Audio 

High quality colour images, 
built-in microphone, connect to 


98 | WANCR/security courtesy of 
monitor. L 5914 12 infrared 
LEDs. L5924 


8W Battery 
Powered 
Soldering Iron 
Operates on 3 x AA 
Alkaline batteries 
(not included) for up. 
to 40 minutes. 
Combined heater 
element and tip 
(made in Japan) for 


| DSE i , greater reliability 
GigaAir2525 2 Input AV Transmitter and faster heat-up. 
Transmit an AV signal up to 100m, while watching T 2502 


a different AV signal on your main TV or monitor. 


facility. L 5960 = 4 6 8 


The electronics 


NEVER REPLACE 


LED Torch Kit 
Provides high brightness 
with cool white light, 
low battery drain. 
Supplied with all 
components, including 
white LED, PCB and 
mini torch. K 3018 
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Short Turns Tester Kit 
Tester for line output or 
‘flyback’ transformers as 
found in TV receivers 
and video monitors. 
Complete with all parts. 


K 7205 
= 80° 


of SMS, this project lets 
you remotely control 
equipment by sending 
plain text messages. 
Controls pumps ona 
farm, switch home 
appliances and more. 

K 7221 


HUGE KIT CLEARANCE! Hurry 


BRAND NEW KITS 


Bilge Sniffer Kit 
ass it to detect a buildup of flammable vapours which when mixed with air can present a 
significant hazard for explosion or fire. The circuit is designed around a hydrocarbon gas sensor 
(#MQ-6).It's suitable for detecting hydrocarbon gases emitted from engine fuels (petrol or 
diesel) or propane gases that is used for fueling 

stoves or barbecues.tThe kit is supplied with 

all specified components and hardware rinted Á 
circuit board, plastic case, a Srebinche 

and screen printed metal front panel, and a tiny 
satellite PCB that will enable the constructor 

to mount the sensor remotely from 

the main unit. K 4615 


Stocks are limited 


Fridge Alarm Kit fhis CAN AMP.: 
Detects any light - Aia eia 
entering the 
compartment area. 
Alarm sounds if the 
light is present for 
longer than the 
preset period. 

K 7216 


¥ Automatic Light 
Dimmer Kit 
Uses a pre-programmed | 
infrared remote control 
to perform various 
functions. K 3040 | 
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ESR Meter Mk 2 Kit 
Easily identify defective 
electrolytic capacitors. 
Allows in-circuit testing, 
features auto-ranging 
covering 0.01-99Q, 

and test lead resistance 
zeroing. K 7214 


control, 3-band equaliser. 
Runs from a plu p it's 
` own internal 9 


and kits specialists 
NOW AVAILABLE 


Carbon Monoxide Alarm 
Carbon monoxide (CO) is an insidious poison which can and does kill. It’s colourless, 

odourless and sneaks up on you. This circuit has a two level CO concentration alert :- 
1. Warning level that flashes an LED. 


2. Alarm level, the LED is fully switched on and = 
the relay output triggered. Momentary or 
toggle relay operation. Operates from 12V DC 


and kit is supplied with all specified components 
and hardware, printed circuit board (PCB), 

a pre-punched and screened metal panel, 
plastic case and a small satellite PCB which 
allows the constructor to mount 

the CO sensor remotely. K 4614 


1kQ CT to 8Q. 
Transformer 
Primary: 1kQ 


Fixed 12VDC 
3A Power Supply 
DSE Portable, compact and 


~ lightweight, stable 12VDC 
regulated output. 3A continuous. 
Suitable for voltage sensitive devices 
like, CCTV cameras, intercom, 
scanners, CB radios. Includes multi-tip 
output plugs and cigarette lighter 


socket. M 9940 °6 Ass 


3-12V DC 3A Power Supply 
M9941 $69.98 


Qo __y Transformer 


Ba ell PIE IN-STORE NOW! 


0-12-15-17.5-20-24-27.5 

and 0-30V. Sill Chi M e 

P secondary Curent: 1A SHICON Ip iviagazine 
70mm(W)x68mm(0). — 

Terminations: Solder lugs. ii all wil 

mD 

F cle | 


Get your copy every 
month from your local 
Dick Smith Electronics 
store. B5020 


M 6672 


Provides extra heat 
reserves for those larger 


ated tip, ightweight | 
andle and a mini soldering iron stand. 
Due to its higher temperature and larger 
heat reserves, this iron should not be used 
for smaller components or PCBs. T 2309 


Terms and conditions: Offers start 25/01/06 and ends 21/02/06 or while stocks last. No rainchecks. No layby. Offers may 
not be available in some reseller or franchise stores. #Rhino Co Technology cashback offer: Unit must be connected to 
Rhino Co Technology Monitoring Service. Watchguard Digital $200 Cash-back: By redemption from manufacturer. To 
qualify you must enter a 24 month alarm monitoring agreement on the Home Plan for $29.90 per month. Payment by credit 
card only. Total monitoring service cost over 24 months is $717.6. If you wish to cancel your monitoring service prior to the 
expiration date of the agreement, a $200 cancellation fee applies. Otherwise minimum monthly cost on Basic Plan = $12.90 
P/M, Home Plan = $29.90 P/M, Business Plan = $34.90 P/M. No minimum connection period applies. 
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Vehicle Reversing System 

_ Designed to enhance visual safety and security for most 
vehicles. Optimum day and night picture without blooming. 
Monochrome monitor with military green phosphor screen 
and rugged and durable water-proof CCD IR camera. 
System also has mirror feature that will invert image to allow 
users to view the image on the screen as if they were 
Comes complete 
with all cables and 
and a 12 month warranty. 

L 5975 


looking behind them. S 
mounting brackets 
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' T5-600 Electrical Tester 
Automatically measures AC and DC 
Volts with precise digital resolution. 
Displays resistance to 1000 Ohms, 
easy and accurate OpenJaw current 
measurement, continuity beeper, 
compact design with neat probe 
storage. Q 1628 
NB. Not stocked S 


in all stores but 
can be ordered in. 


GLOBAL TECHNOLOGIES 


SE-400 Solar Panel 
The 6W solar panel slowly 
charges larger 12V deep- 
cycle batteries, protecting 
them through long storage 
periods. Connects in 
seconds and keeps your 
battery fully topped up 


S 98 when your vehicle or boat 
139 is not in use. Works 
outdoors under extreme 


weather conditions. O 3308 
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SPECI 


24V to 12V Converter — 2A 
Converts 24V to an output of 
DSE! 13.8V at 2 Amps DC continuously DSE 


(7A surge rating). Ideal for running i 
CBs and stereo systems in trucks with AC/DC Mobile 
99 


Cooler and Warmer 


Keeps food/drinks cold s99 
or warm, 15L capacity. 


Colour Cable Straps 24V systems. M 9813 


joyealas hook and loop 24V to 12V Converter - 20A 

style fasteners, 165mm x M 9814 $89.94 SAVE $10 Also runs on 12V DC. 
15mm, suitable for indoor M 4502 

use. H1949 


Products also available through www.dse.com.au 


ideas for all! 


THE INSIDE STORY ON UPS 


UPS is short for Uninterruptible Power Supply. 


Provides backup power during times of power outages 
(blackouts). Once the power is cut the UPS immediately 
kicks in and the appliances begin to operate off the 


in-built backup battery. This ensures you do not lose = r -3 
valuable information and gives you time to save your PLA ie he SAVE $30 
files and then shut down the PC safely. 

USB UPS 300VA/180W 
Protects against spikes, surges, sags, lightnin a blackouts. All five 
outlets provide surge protection, three providing uninterruptable 
power supply (up to 18 minutes depending on load). M 7656/M7676 


USB UPS 500VA/330W - M 7677 - $158 SAVE $20 
USB UPS 700VA/420W - M 7678- $186 SAVE $40 


Protects your equipment against not only power 
surges and spikes (where there is excess voltage) but 
also against sags (where there is insufficient voltage). 
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Available in-store or through our 


Direct Sales Division 
Phone: 1300 366 644 


(Local call charge) 


16 Characters x 2 LCD Module 16 Characters x 2 LCD Module 


Fax: (02) 9642 9155 Without backlighting. With backlighting. 
Mail: DICK SMITH ELECTRONICS Z 4170 9 Z4172 $ 98 
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Fancy a full-featured alarm control panel URGLAR ALARM SYSTEMS are 


hardly new but this DIY PC-con- 
with dialler capabilities? This one is PC- trolled unit is something different. It’s 


programmed and controlled and can handle agin ar a 
o al, 1t S NOT expensive. 
up to eight zones. The PC only needs to be g 


In fact, the most expensive compo- 


powered up for arming and disarming , or nent used is the case but there’s noth- 


you Can use an optional keyp ad ing special about the unit specified. 


If you already have a suitable case, or 
can make one using materials to hand, 

Pt.1: By TRENT JACKSON you'll save yourself about $30.00. 
A feature of this unit is that you 
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Status 


don’t need a keypad to arm and dis- 
arm it — that’s done using a PC. And if 
you're wondering about a power black- 
out preventing you from powering up 
your PC to disarm the system, don’t be 
too concerned — a hard-wired “key” 
(which plugs into a D9 connector on 
the front panel) can be used to disarm 
the entire system if there’s a blackout 
or computer malfunction. 
Alternatively, for those that want a 
traditional keypad, a suitable unit will 
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be presented in Pt.2 next month. The 
keypad is entirely optional, however, 
and you still must use a PC to initially 
program the unit (ie, for setup}. 


Eight zones 


Most low-cost alarms only cater for 
five or six zones but this unit can han- 
dle up to cight! Each of these zones can 
be independently armed or disarmed 
and monitored by the Windows-based 
software. In addition, the unit can 


control two separate door strikes. 

Defined privileges can be used so 
that only certain individuals can arm 
and/or disarm certain zones. This 
effectively restricts access to certain 
parts of the building to certain people. 
As such, this system is ideally suited to 
the small business looking for a serious 
alarm system at a budget price. 

Of course, that’s not to say that it 
isn’t suitable for domestic use as well. 
It’s just that the wide range of access 
control that’s built into the system 
makes it very attractive to the com- 
mercial end of the market. 


PC options 


You don’t need to have your PC 
permanently powered up and con- 
nected to the system in order for the 
alarm to function —at least, not unless 
you require the software-based dialler 
function. Of course, if the computer 
is left running, the monitor can be 
switched off (eg, overnight) and that’s 
good practice in most cases. 

As mentioned, the alarm is pro- 
grammed via the software interface 
and all entry and exit delay times (from 
1-255 seconds) are fully definable for 
each zone. The siren times are also 
definable and are also set from 1-255 
seconds. This is well within the NSW 
legal limit of 300s (five minutes) but 
it’s a good idea to check the noise pol- 
lution regulations in your state before 
setting the siren duration. 

The system automatically rearms af- 
ter the siren duration has expired and 
will immediately retrigger if further 
sensors are tripped. However, you can 
set the maximum number of trips for 
any one zone from 1-5, so that a faulty 
sensor will eventually be locked out. 
You can also set the maximum number 
of trips for all sectors combined, in this 
case to any number from 1-10 (more 
on this next month). 

As is common with all units of 
this type, the system has full battery 
backup (via a rechargeable SLA bat- 
tery). If there is a blackout, this should 
be sufficient to keep the system operat- 
ing for 1-2 hours, assuming a modest 
amount of peripheral components 
hanging off it — ie, PIRs and any other 
sensors requiring power. 


Access control 


The software access control is what 
sets this unit apart from conventional 
alarm control panels. It allows for up 
to four “Owners”, eight “Admins” and 
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ZONE INPUTS 
(1-8) 
N/O OR N/C 
SENSORS 


DOOR STRIKE A 
DRIVEN BY Q2 


DOOR STRIKE B 
DRIVEN BY Q1 


RS-232C PC 
INTERFACE 
IC3 


» LEDS 
(LED1 14£D18) 


Fig.1: the block diagram for the PC-Controlled Alarm. A PIC microcontroller arms and disarms the zones, scans the 
sensors and controls the alarm outputs and door-strikes. It also relays logging information back to the PC. 


16 “Users”, each group having differ- 
ent privileges. 

Owners have the power to do what- 
ever they like with the system, while 
Admins have the power to create 
and delete users and have almost full 
control over the system. Users have 
defined degrees of access only. 

The. software is easy to use and 
you'll pick it up in seconds —see “Driv- 
ing The Software” in Pt.2 next month 
for further information. 

Another key feature is the logging 
side of things. Picture this: you run a 
small company with several employ- 
ees working different shifts. Maybe 
you have a punch card or similar 
system or perhaps you rely on com- 
plete faith. 

In either case, this system allows 
for such monitoring. Employees enter 
the building at the start their shift and 
key in their PIN. The software places a 
date and time stamp next to their name 
within the log. You can then review 
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this log on a regular basis to ensure 
that things are as they should be. 

But wait — couldn’t someone just 
enter their PIN and then go to the pub 
for a couple of hours? Well, that’s not 
possible due to the fact that you can set 
the system up to automatically rearm 
itself again, so that the PIN has to be 
re-entered at regular intervals 

The software-driven dialler feature 
works in a similar fashion to Leon Wil- 
liam’s PIC-based dialler published in 
SILICON CHIP in April 2003. It uses your 
PC’s modem to dial a preset number 
and generate a tone across the line. 


Hard-wired key 


As previously mentioned, the “hard 
wired key” is used to disarm the sys- 
tem if a PC is unavailable (eg, during 
a blackout). It’s really very simple and 
consists of nothing more than a D9 
connector and backshell, with just a 
few wire links used inside to set an 
inverted 4-bit code. 


Only 4-bit — hang on, isn’t that going 
to be easy to crack? Well no, because 
the key needs to be inserted (and re- 
moved) a preset number of times, as 
defined within the software. So, for 
example, you could wire the key for 
a code of 7 and specify that it has to 
be inserted and removed four times to 
turn the alarm off. 

If there is too much time taken be- 
tween inserting and removing the key 
(or ifit is done too quickly), the system 
fails to disarm. In practice, you need to 
leave about one second between each 
insertion and removal. 

Note that the hard-wired key can 
only be used to disarm the system and 
is intended for emergency use only. It 
cannot be used to arm the alarm. 

The D9 socket used on the front of 
the unit also has the RS232 connec- 
tions for the PC on it as well (these 
RS232 connections are wired in paral- 
lel with a screw terminal block on the 
main PG board). This means that you 
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could also use a notebook computer 
to disarm the system in the event of a 
power failure or other malfunction. 

Alternatively, you may decide that it 
better suits your needs to actually use 
this socket for controlling the system 
at all times, rather than wiring the PC 
to the internal RS232 terminals. 

Two holes in the back of the unit al- 
low for cable entry and exit, including 
the cables to the sensors, the external 
siren and the PC’s RS232 interface. The 
hard-wired serial cable is terminated 
in a D9 connector at the PC end. 


Sensors 


Almost any sensor with NO (nor- 
mally open) or NC (normally closed) 
contacts can be used with the system. 
However, you must configure the setup 
for each sensor (NO or NC) in the Win- 
dows-based software. 

Basically, you can allocate NO or 
NC sensors for each zone but you 
can’t mix NO and NC sensors on the 
same zone. 

When activated (ie, when a sensor 
trips and the unit is armed), the alarm 
sets off a piezo siren located inside 
the case (and capable of producing 
around 119dB of sound). In addition, 
an external siren and/or strobe can be 
connected to the unit. 

An internal tamper switch will also 
immediately trigger the alarm if the 
lid of the case is removed while any 
of the zones are armed. In addition, 
there are two alarm outputs (Alarm 
OutA and Alarm OutB) which can be 
connected to The SILICON CHP SMS 
Controller. These outputs are active 
high — ie, they switch high when any 
zone is triggered. 


LED indicators 


As shown in the photos, the unit 
is based on two PC board assemblies 
— ie, a main control board and a dis- 
play board. 

The display board mounts on the 
front of the unit and carries 18 indi- 
cator LEDs. Eight of these LEDs are 
used to show which zones are armed, 
while another eight indicate the status 
of each zone — ie, whether it has been 
triggered or not. 

The remaining two LEDs function 
as power on/off and data transmit/ 
receive (Tx/Rx) indicators. 

The main control board carries a 
PIC16F877A microcontroller, along 
with a simple but effective power sup- 
ply which delivers +5V and +12V rails. 
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HARDWARE FEATURES 
Eight independent zones. 


Each zone can be configured to 
handle NO (normally open) or NC 
(normally closed) sensors. 


Battery backup plus tamper 
switch. 


Internal siren plus output for 
external siren. 


Two door strike and two alarm 
outputs. 


Programmed and armed/disarmed 
via a PC. 


Hard-wired key to disarm unit if 
there is a power failure. 


Optional keypad to arm and disarm 
unit. 


This supply also provides a constant 
13.6V 20mA (approx.) trickle current 
to charge the backup battery. 

The main board also carries the 
RS232 interface (which connects to 
the PC), along with screw terminal 
connector’s for all the off-board wir- 
ing to the sensors, external siren, door 
strikes and alarm outputs. In addition, 
there are a number of header sockets 
to handle the connections between the 
main board and the display board, and 
to provide the Alarm OutA and Alarm 
OutB outputs. 


Circuit details 


Fig.1 shows a block diagram of 
the unit. As previously mentioned, 
it’s based on a pre-programmed PIC- 
16F877A microcontroller. 

In operation, the PIC micro accepts 
instructions from the Windows-based 


£ 


Log ON ae 


System Logging 


Fig.2: this is the main GUI (graphical user interface) for the Windows-based - 
software. The software is easy to drive and you can customise the setup to suit 
your particular application (full details next month). 


SOFTWARE FEATURES 


@ Windows-based interface — works 
with Windows 9x, Me, 2000 & XP. 


è Independent entry and exit delays 
for zones (1-255 seconds). 


Programmable dialler feature (via 
a PC and modem). 


@ Automatic rearming features. 


Ability to create three types of 
groups (owners, admins and us- 
ers), each with different access 
privileges. 

Data logging with save, open and 
print facilities. 


Software shows how to configure 
hard-wired key 40 match code. 


Software is easy to drive. 


software to arm and disarm zones and 
constantly scans for triggered sensors. 
It also drives the siren, LED indica- 
tor and alarm outputs, and there’s 
provision to control two door strike 
mechanisms. 

Finally, the PIC also relays informa- 
tion back to the PC for monitoring and 
logging purposes. 

Fig.3 shows the full circuit details 
(minus the power supply). Port lines 
RBO-RB7 of microcontroller IC1 moni- 
tor the sensor inputs via 2.2kQ input 
protection resistors. These lines all 
have 100kQ pull-up resistors to ensure 
they don’t float. 

Further protection is provided by 
inbuilt voltage clamps inside the PIC 
micro, so no damage will result if 
you do accidentally hook up 12V to 
these inputs. You may need to reset 
the system if this happens, though. 


Entry / Exit Delays 
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30 


SC PC CONTROLLED ALARM rower suri section 


Fig.4: the power supply uses a bridge rectifier (D1-D4) and 3-terminal regulators REG1 and REG2 to derive +12V and 
+5V supply rails. A 12V SLA battery provides the battery backup and this is charged via D6 and a 180Q 5W resistor. 


This involves disconnecting both the 
plugpack and the battery, and then 
waiting for 30 seconds or so before 
reapplying power. 

Four BD681 Darlington transistors 
(Q1-Q4) control the door strikes and 
sirens via ports RD2 & RD3 and RC4 
& RC5, respectively. These each have 
diodes connected between their col- 
lectors and the +12V rail, to protect the 
transistors from back-EMF spikes — eg, 
when a door strike turns off. 

A word of caution regarding the 
door strikes — the 12V rail is good for 
about 1A but only briefly! A door strike 
will draw around 700mA or so when 
activated, so don’t try to operate both 
door strikes at the same time. 

Microswitch S1 and its associated 
100kQ pull-up resistor on RD4 provide 
the anti-tamper feature. This line is 
normally held high when the lid is 
secured to the unit. However, if the 
lid is removed, this switch closes and 
pulls RD4 low. If any zone is armed, 
this automatically arms all other zones 
and sounds both the internal and ex- 
ternal sirens. 

If this happens, all zones must then 
be disarmed and only “admins” and 
“owners” can do this (unless a “user” 
has full access). 

Clock signals for the PIC are pro- 
vided by crystal X1 (4MHz). The two 
22pF capacitors hanging off it ensure 
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correct loading for the crystal, so that 
it starts reliably. 

Two 4040 binary counters, IC3 & 
IC4, are used to drive the indicator 
LEDs on the display board. These 
counters are clocked by the RAO and 
RA3 outputs, while RA1 and RA4 
provide the reset signals (note: RA4 
requires a 100kQ pull-up resistor due 
to the fact that this pin can sink current 
but cannot source it). IC3 drives the 
Status LEDs (green), while IC4 drives 
the Armed LEDs (red). 

The two counter circuits work in 
exactly the same way, so we’ll just 
concentrate on the way in which IC3 
operates. First, note that transistor 
Q5 is controlled via RA2 on the PIC. 
This is the enable line and Q5 turns 
on (via a 1.2kQ resistor) when RA2 
goes high. 

Initially, RAO briefly swings high 
to reset the counter, after which (de- 
pending on the status of the zones) it 
is clocked by RA1. During this time, 
Q5 is off and so LEDs11-18 are also 
all off. 

Now let’s assume that Zones 1 & 4 
have been triggered. Zone 1 has a bit 
value of “1” while zone 4 has a value 
of “8”. This means that in order for 
their corresponding LEDs to be lit, 
nine clock pulses must be applied to 
IC3’s clock input, so that outputs OO 
and O3 go high. IC1’s RA2 output then 


goes high and turns on transistor Q5 
to light LEDs11 & 14. 

This arrangement eliminates the 
need for multiplexing and reduces 
the amount of wiring required. The 
associated 330Q resistors set the LED 
currents to a safe level. 


Alarm & RS232 outputs 


Ports REO & RD1 provide the two 
alarm outputs and these go high when 
ever an alarm condition occurs. These 
outputs can thus be used to trigger an 
external circuit that requires an active 
high (eg, the SMS Controller). 

RCO-RG3 are used for the hard-wired 
key socket. Normally, these inputs 
are tied high using 4 x 100kQ pull-up 
resistors. Inserting the key in the D9 
key socket then pulls one or more of 
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these inputs low, depending on the 
4-bit code wired into the key. 

As mentioned above, this socket is 
also wired to the RS232 Tx and Rx 
lines (in parallel with an on-board 
screw terminal block). 

Data communication — either via the 
serial port or key socket — is achieved 
via ports RC6 & RC7. These commu- 
nicate with the PC via a MAX232 se- 
rial data buffer (IC2). LED10 provides 
Tx/Rx indication and is driven by port 
RE1 via a 330Q resistor. 

In operation, LED10 normally flash- 
es at varying speeds, regardless as to 
whether a PC is connected or not. In 
fact, there’s a very good chance that 
the circuit is working correctly if this 
LED is showing activity. 


Power supply 

Fig.4 shows the power supply cir- 
cuit. It’s based on 3-terminal regulators 
REG1 and REG2 which provide the 
required +12V and +5V rails. 

Power is derived initially from a 
standard 16VAC plugpack rated at 
1.25A. This is fed to bridge rectifier 
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D1-D4, the output of which is then 
filtered using a 2200uF electrolytic 
capacitor and fed to REG1 via diode 
D5. In addition, the filtered supply rail 
from the bridge rectifier is fed via D6 
and a 180Q 5W resistor to a regulator 
circuit based on zener diode ZD1 and 
diode D7. This gives anominal +13.6V 
rail to recharge the SLA battery at a 
current of about 20mA. 

The 12V rail from REG1 is used to 
power all of the peripheral devices that 
are connected to the alarm panel — eg, 

-PIRs, sirens, strobes and door strikes. 

The output from REG1 is also fed to 
REG2 and its 5V output powers the 
PIC microcontroller and other logic 
circuitry. 

LED1 and its associated 2.2kQ cur- 
rent-limiting resistor provide power 
indication. Diode D5 is there to ensure 
that this LED can only be powered 
from the mains-derived supply and 
not by the battery. This serves as a 
useful indicator that mains power is 
present. 

Diodes D8 & D9 ensure that the bat- 
tery only supplies power to the circuit 


in the event of a mains power failure. 
Here’s how it works: normally, the 
cathode side of D8 sits at +12V due 
to the output from REG1. D9’s anode 
will at most have 13.2V applied to it 
under load and so no current flows 
through D8 & D9 while ever mains 
power is applied. 

However, when the mains power 
is disconnected, D8 & D9 become 
forward biased and the battery sup- 
plies a nominal +12V rail to power 
the peripherals and REG2. 


Building it 

Building this unit is dead simple. 
Fig.5 shows the parts layout on the 
main PC board (code 03102061), while 
Fig.6 shows the display board assem- 
bly (code 03102062). 

Before actually mounting any parts, 
check the two PC boards carefully for 
etching defects. It’s rare that you will 
find any problems but it doesn’t hurt 
to make sure. Also, be sure that the 
cutouts have been made in the corners 
of the main control board. 

These cutouts are necessary for the 
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Value pF Code EIA Code IEC Code 
100nF 0.1pF 104 100nF 
220F NA 22 22p 


board to clear the plastic pillars inside 
the specified case. . 

That done, you can begin the as- 
sembly by installing the parts on the 
main PC board. Install the wire links 
first, followed by the resistors and 
MKT capacitors — just check the code 
tables to decipher their values. 

It’s also a good idea to check the re- 
sistor values using a digital multimeter 
as they are installed. 

Once those parts are in, you can 
install the diodes, zener diode ZD1 
and the electrolytic capacitors. These 
parts are all polarised, so take care 
with their orientation. 

Crystal X1 can go in next. It’s in- 
stalled flat against the PC board with 
its leads bent at right angles so that 
they go through the relevant holes in 
the PC board. A U-shaped wire loop 
is then fitted over the crystal and is 
also soldered to its case. This not only 
secures the crystal in 
place but also con- 
nects its metal case 
to earth. 

IC sockets are used 
for the two ICs and 
these can be installed 
next. Be sure to in- 
stall them the correct 
way around (ie, with 
the notched ends as 
indicated), to guide 


you when it comes EET 
to plugging in the (SOLDER SIDE) 


ICs later on. IC2 can 
be plugged in at this 
stage but leave IC1 out for now — it’s 
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Fig.6: the display board assembly. Note that connector CON4 is mounted on the 
track (copper) side of the PC board, while the LEDs have their leads soldered 
after the board has been mounted on the front panel — see text. 


installed later, after the power supply 
has been checked out. 

Be sure to install [C2 the right way 
around. 


4-Band Code (1%) 
brown black yellow brown 


5-Band Code (1%) 

brown black black orange brown 
red red black brown brown 
brown red black brown brown 
orange orange black black brown 
brown grey black black brown 


red red red brown 

brown red red brown 
orange orange brown brown 
brown grey brown brown 
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Pars LIST 


1 main PC board, code 03102061, 
151 x 115mm 

1 display PC board, code 
03101062, 123 x 188mm 

1 D9 female connector 

1 D9 male connector 

1 D9 backshell 

3 16-pin DIL IC sockets 

1 40-pin DIL IC socket 

2 TO-220 mini heatsinks (6073B 
type) 

1 100mm length of tinned copper 
wire (for links) 

1 1m length 10-way rainbow cable 

6 small cable ties (100mm) 

2 large cable ties (300mm) 

1 internal siren (optional), Jaycar 
Cat. LA-5255 or equivalent 

1 16VAC 1.25A plugpack 

112V 1.3Ah SLA battery 

1 microswitch with extended 
actuator, Jaycar Cat. SM-1039 
or equivalent 

1 IP65 ABS case, 240 x 158 x 
90mm (Jaycar Cat. HB-6134 or 
equivalent) 

1 front panel label to suit 

1 4MHz crystal (X1) 

4 12mm tapped standoffs 

16 M3 x 6mm screws 

2 M3 x 20mm screws 

16 M3 nuts 

4 M3 shakeproof washers 

2 PC stakes 


Connectors 

1 10-way SIL locking pin header, 
2.54mm, straight entry 

2 10-way SIL locking pin headers, 
2.54mm, right-angle entry 

2 10-way header plugs, 2.54mm 

1 4-way SIL locking pin header, 
2.54mm, straight entry 


Now for the two 3-terminal regula- 
tors. These must first be secured to 
mini-U heatsinks using M3 x 6mm 
screws, nuts and shakeproof washers. 
Tighten the nuts firmly, then install the 
two regulators as shown in Fig.5 and 
the photo (don’t get them mixed up!), 
making sure that their heatsinks are 
well clear of diodes D10 & D11. Note 
that the two regulators face in opposite 
directions to each other. 

Next, install two PC stakes for the 
battery “+” and “-” connections. These 
are located just below the 180Q 5W 
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1 4-way SIL locking pin header, 
2.54mm, right-angle entry 

2 4-way header plugs, 2.54mm 

3 2-way SIL locking pin headers, 
2.54mm, straight entry 

3 2-way SIL locking pin headers, 
2.54mm, right-angle entry 

6 2-way header plugs (2.54mm) 

13 PC-mount 3-way screw 
terminal blocks (5mm pitch) 


Semiconductors 

1 PIC16F877A microcontroller 
programmed with PCCBA.hex 
(IC1) 

1 MAX232 serial transceiver (IC2) 

2 CD4040B binary counters 
(IC3, IC4) 

4 BD681 NPN Darlington 
transistors (Q1-Q4) 

2 BC548 NPN transistors 
(Q5,Q6) 

15 1N4004 diodes (D1-D15) 

t 13V 1W zener diode (ZD1) 

10 5mm red LEDs (LED2-10) 

8 5mm green LEDs (LED1 & 
LED11-18) 

1 7812 12V regulator (REG1) 

1 7805 5V regulator (REG2) 


Capacitors 

1 2200uF 25V electrolytic 

1 1000uF 16V electrolytic 

5 100uF 16V electrolytic 

4 10uF 16V electrolytic 

6 100nF MKT metallised 
polyester 

2 22pF ceramic 


Resistors (0.25W, 1%) 

14 100kQ 17 3309 
16 2.2kQ 11809 5W 
2 1.2kQ 


resistor, to the left of ZD1 and to the 
right of D7, respectively. 

The main board assembly can now 
be completed by installing the various 
screw terminal blocks and PC headers. 
Important: the screw terminal blocks 
must be mounted with their wire 
access sides facing inwards. If you 
mount them the other way around, you 
will not be able to connect the leads 
when the board goes in the case. 


Display board 
Now for the display board assembly 


Table 3: Wiring Connectors 
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CON2 - CON2 
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CON4 - CON4 


— see Fig.6. Once again, start with the 
links and resistors, then install the 
capacitors, transistors, IC sockets and 
PC headers. The two ICs can then 
be plugged into their sockets, taking 
care to ensure that they are oriented 
correctly. 

Note that the pin headers on this 
board are all right-angle types and 
that CON4 is mounted on the copper 
(track) side of the board (see photo). 

Next, fit 12mm standoffs to the four 
corner positions, securing them with 
M3 x 6mm screws. That done, the 
LEDs can all go in but don’t solder 
their leads just yet. Instead, install 
them as indicated in Fig.6 (take care 
with their orientation), then carefully 
secure the board to the lid of the case 
using another four M3 x 6mm screws. 
Make sure none of the LEDs fall out 
while you are doing this. 

Finally, the LEDs can be pushed into 
their matching front panel holes and 
their leads soldered. 

Of course, the above procedure 
assumes that you are building the 
unit from a kit and the case comes 
predrilled. If not, you will have to 
drill the front panel and make the 
cutout for the keyswitch yourself. The 
best way to do that it to use the front 
panel as a template to mark out the 
hole positions (it can be downloaded 
from the SILICON CHIP website - www. 
siliconchip.com.au). 

Similarly, you will have to drill four 
holes in the base of the case to take the 
cable ties that are used to secure the 
battery, along with mounting holes 
for the interna] siren (if used). Ad- 
ditional holes also have to be drilled 
in the side of the case (to let the siren 
sound out), 

Finally, two large holes are drilled 
in the base (to the right of the battery) 
for the external wiring. 


Final assembly 


The accompanying photos show 
how it all goes together. The first step is 
to secure the battery in position using 
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is the fully-assembled display board. Note that version 


i 


differs slightly from the final version shown in Fig.6. 


two 300mm-long cable ties. Make sure 
these are nice and tight — you don’t 
want the battery to come adrift. That 
done, you can secure the siren using 
M3 x 6mm screws and nuts and then 
install the tamper switch. 

As shown in the photos, the tamper 
switch is mounted on the lefthand side 
of the case, above the PC board. It’s 
positioned about 7mm below the lip 
and is secured using two M3 x 20mm 
screws and nuts. Once it’s in position, 
bend its actuator arm upwards in an 
arc, so that the arm is held down when 
the lid is fitted (ie, to hold the switch 
open). 

The PC board is secured to the base 
using two screws that go into integral 
pillars at either corner on the bottom. 
Another two screws which overlap the 
top edge of the board go into integral 
pillars in the centre of the case. 

The construction can now be com- 
pleted by installing the wiring. This 
mainly involves fitting plug headers to 
lengths of multi-way (rainbow) cable 
to connect the two boards together 
— ie, for headers CON1-CON4, Table 3 
shows the details for these cables. 
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Be sure to connect the leads to 
the plug headers correctly. It’s just a 
matter of connecting each lead to its 
matching pin on each header (ie, pin 
1 to pin 1, pin 2 to pin 2, etc. 

In addition, you have to install the 
wiring between the D9 female socket 
and the keyswitch header, after which 
you can secure the socket to the front 
panel. You also have to install the wir- 
ing to the tamper switch, the internal 
siren and the battery. 

Note that there are three terminals 
on the tamper switch: COM, NO and 
NC. You have to connect the two leads 
from the terminal block to the COM 
and NC terminals, so that the switch 
goes open circuit when the actuator 
arm is held down by the lid. 

Use a red lead for the battery posi- 
tive connection and a black lead for 
the negative connection. These two 
leads are soldered at one end to the PC 
stakes on the main PC board and are 
fitted with spade clips at the other end 
to match the battery terminals. 

It’s a good idea to cover the connec- 
tions to the PC stakes with heatshrink 
tubing. This not only insulates them 
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The microswitch is mounted about 
7mm below the lip of the case. Bend 

its actuating arm upwards as shown, 
so that the switch is held open when 
the lid is in place. 


but also stops the wires from flexing 
and breaking at the solder connec- 
tions. 

Finally, use cable ties to bind the 
wiring together, as shown in the lead 
photo. This not only keeps it tidy but 
also ensures that it folds back neatly 
into the case when the lid is closed. 


Next month 

That’s all we have space for this 
month. In Pt.2, we’ll give the test 
procedure, detail the software and 
describe the hard-wired keyswitch and 
the optional keypad unit. SC 
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Charge) your iPOD withouticonnectingyitito;aycomputen! 


Build a charger for your 
or MP3 player 


This Charger can be used to charge your 
iPOD™ or MP3 player without connecting 
to your computer’s USB port. It can be 
powered using a DC plugpack or from 12V 
DC in your car and it can also be used to 
power any accessory normally run from a 


USB port. 


SING THE USB PORT on your 

computer to charge your player’s 
batteries is not always practical. What 
if you do not have acomputer available 
at the time or if you do not want to 
power up a computer just for charging? 
Or what if you are travelling? 

Chargers for iPODs and MP3 players 
are available but they are expensive 
and you need separate models for 
charging at home and in the car. SILI- 
CON CHIP’s new charger can be used 
virtually anywhere. 

While we call the unit a charger, it 
really is nothing more than a 5V sup- 
ply that has a USB outlet. The actual 
charging circuit is incorporated within 
the iPOD or MP3 player itself, which 
only requires a 5V supply. 

As well as charging, this supply can 


SWITCH $1 


tun USB-powered accessories such 
as reading lights, fans and chargers, 
particularly for mobile phones. 

The supply is housed in a small 
plastic case with a DC input socket 
at one end and a USB type “A” outlet 
at the other end, for connecting to an 
iPOD or MP3 player when charging. 
A LED shows when power is available 
at the USB socket. 

Maximum current output is 660mA, 
more than adequate to run any USB- 
powered accessory. (The specification 
for the computer USB 2.0 port requires 
the USB port to deliver up to 500mA 
at an output voltage between 5.25V 
and 4.375V). 


Circuit details 
The circuit is based around an 


INDUCTOR L1 


Fig.1(a): the basic scheme for a switchmode power supply. Voltage 
regulation is achieved by rapidly switching S1. 
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MC34063 switchmode regulator. This 
has high efficiency so that there is very 
little heat produced inside the box, 
even when delivering its maximum 
output current. The circuit is more 
complicated than if we used a 7805 3- 
terminal regulator but since the input 
voltage could be 15V DC or more, the 
voltage dissipation in such a regulator 
could be 5W or more at 500mA. and 
5W is far too much for a 7805, even 
with quite a large heatsink. 

Hence, we have taken the switch- 
mode approach. This is illustrated in 
Fig.1(a) and involves a switch (S1), 
inductor L1, diode D1 and capacitor 
C1. When the switch is closed, cur- 
rent flows through inductor L1 into 
the load. The current (Path 1) slowly 
builds up from zero to the peak value, 
as shown in Fig.1(b). 

When this peak current is reached, 
the switch opens and current from 
the inductor flows through diode D1 
to discharge the inductor energy into 
the load. This current path is shown 
as Path 2. Capacitor C1 is included to 
act as a reservoir of power to smooth 
out the voltage produced across the 
load. 

The output voltage is dependent 
on the load and the ratio of time that 
switch 1 is closed to when it is open. 
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It is also dependent on the peak current through Li 
and the input voltage. This type of circuit can be 
very efficient because voltage control is achieved by 
rapidly switching the input. The small amount of 
power dissipated is mainly due to voltage losses in 
the switching device and diode D1. 

Fig.2 shows the full supply circuit, which is based 
on an MC34063 switchmode controller IC. Its internal 
schematic is shown in Fig.3. The switching function 
of S1 [in Fig.1(a)] is provided by the internal transistor 
(Q1). The internal oscillator sets the switching period, 
while the “Ipeak sense” limits the current flowing in 
inductor L1 by controlling the on-time for transistor 
Q1. The 1.25V reference and comparator provide a 
feedback arrangement to monitor and control the 
output voltage. 

Power from the DC socket passes through diode 
D2 and slide switch S1 to IC1. D2 protects against 


TIME 


I I | 
|  SICLOSED | S1 OPEN ' 


Fig.1(b): this diagram shows the current through L1 
when S1 is closed (blue) and opened (red). 
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* 75 TURNS OF 0.5mm ENAMELLED 
POWDERED IRON CORE 


COPPER WIRE ON NEOSID 17-732-22 
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Fig.2: the complete circuit is based on a dedicated MC34063 
switchmode controller IC. 
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Fig.3: inside an MC34063 switchmode controller IC. 
The internal oscillator sets the switching period, while 


transistor Q1 does the switching. 


reverse polarity and the adjacent Trans- 
ient Voltage Suppressor (TVS1) clamps 
any fast spikes which may be riding 
on the input supply. Further filtering 
is provided by a 470ĻF low-ESR (Effec- 
tive Series Resistance) capacitor. 

As previously described, current 
is switched to L1 using the internal 
transistor in IC1. In operation, the 
three paralleled 19 resistors between 
pins 6 & 7 monitor the current through 
L1. When the current reaches 1A, pin 
7 becomes 300mV lower than pin 6 
and the internal transistor switches 
off. The energy stored in L1 is then 
dumped into capacitor C1 via Schottky 
diode D1. 

The resulting output voltage is 
filtered using a 1000uF low-ESR ca- 
pacitor. 


Output voltage control 
Pin 5 of IC1 monitors the output 


Output voltage 
Output current 


Input Voltage range... 


Input current requirement 


Input current with output shorted 
Output ripple 

Load regulation 

Line regulation 

No load input current 
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Fig.4: this switching waveform was measured across the 
output with an 8Q resistive load, resulting in a current of 
625mA. Note how the switching shows signs of “hunting”, 


as the circuit constantly maintains a 5V output. 


via a voltage divider consisting of a 
1kQ resistor, trimpot VR1 and a 5602 
resistor to ground. VR1 sets the output 
voltage to 5V. 

Zener diode ZD1 and the 10Q resis- 
tor are included to catch any output 
overshoot voltages which can occur if 
the output load is suddenly reduced. 
As explained, the switching of L1 
controls output regulation. If the load 
is suddenly reduced, the only way IC1 
can stop any voltage rise is to prevent 
any switching of power to L1 and let 
capacitor C1 drop back to 5V. So, to 
prevent voltage overshoot, ZD1 begins 
to conduct when the voltage reaches 
5.1V, with the current through it lim- 
ited by its series 10Q resistor. 

In normal circumstances, when 
the output voltage is correctly set to 
5V, ZD1 will not conduct unless the 
voltage rises momentarily. However, 
if VR1 is set so that the output volt- 


660mA maximum for 5V out 


E E LA a orcad cc 9.5V to 15V DC 
500mA for 9V in, 350mA for >12V input 


120mA at 9V in, 80mA at 15V in 
14mV (from no load to 660mA) 
25mvV (from no load to 660mA) 


age is higher than 5V, ZD1 conducts 
continuously. Because of this, the 
range of adjustment for VR1 has been 
deliberately restricted to limit the 
output to be no more than 6.5V, under 
worst-case conditions. 

This worst-case setting occurs when 
VR1 is set fully clockwise (towards the 
560Q resistor) and when VR1 is 20% 
high in value and the reference for IC1 
is at its maximum at 1.32V (typically, 
IC1’s reference is 1.25V but this could 
be anywhere within the range of 1.18V 
to 1.32V). 

With 6.5V at the output, there will 
be 140mA through ZD1 and the 109 
resistor. Dissipation in ZD1 will be 
0.7W (below its 1W rating), while dis- 
sipation in the 109 0.5W resistor will 
be 0.2W. When VR1 is set correctly, the 
output is protected against producing 
transients above 5V. 

Should the output become shorted, 
the fault current will be limited to a 
safe value at or below 120mA, as set 
by the paralleled current sense resis- 
tors. 


Construction 


All the components for the charger 
are mounted on a PC board coded 
14102061 and measuring 79 x 47mm. 
This board is mounted upside down 
in a small plastic case measuring 83 x 
54 x 31mm.The screw covers for the 
lid then serve as rubber feet. 

Begin construction by checking the 
PC board for breaks or shorts between 
the copper tracks. Repair these as nec- 
essary. That done, make sure the holes 
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Fig.5: install the parts on the PC board as shown here. 
Inductor L1 is secured using cable ties. 


14102061 
© 2006 


are the correct size for each component 
and check that the PC board clips 
neatly into the integral side pillars in 
the box. 

The component overlay for the PC 
board is shown in Fig.5. First, insert 
and solder the resistors, links and 
trimpot. You should check the resis- 
tor values with a digital multimeter. 
Make sure IC1 is mounted with the 
orientation shown. 

The two electrolytic capacitors are 
mounted on their side to allow clear- 
ance in the box; make sure they are 
mounted with the correct polarity. 
LED1 is mounted with cranked leads 
so that it can poke through a hole in 
the side of the case. Again, take care 
with its polarity. 

There are four diodes on the PC 


Fig.6; the full-size etching pattern for the PC board. 
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board, including the zeners and TVS. 
Make sure you insert the correct ones 
in each position and with the correct 
orientation. Once they are in, insert 
and solder in the two PC stakes fol- 
lowed by slide switch S1. The latter is 
mounted so that the top of its body is 
10mm above the PC board surface. 

Inductor L1 is wound on a pow- 
dered iron toroid with 0.5mm enam- 
elled copper wire. Wind on 75 turns in 
two layers spaced evenly around the 
core. The wire ends must be scraped 
clean of enamel and tinned, before 
soldering. 

Alternatively, if the wire is coated 
with red enamel, this can normally be 
melted off with the tip of your solder- 
ing iron. The toroid is secured to the 
PC board with two cable ties. These 
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Take care to ensure that a 
IC, diodes and electrolytic capacitors) are correctly 
oriented when building the PC board. 


~~ Á sà 
— d 
y= a4 
e 


PEN 
27 — 


ti 
J 


’ 
..~ 


; 
4 P na h yas ponh O y . se 
0018 sed par S (ie, the 


pass through holes in the PC board. 
Fig.7 shows the drilling details for 
the case. You have to drill holes for 
the DC socket and LED in one end, the 
switch at the top and the USB socket 
in the other end of the box. Mark these 
out and drill and file as necessary. 


Testing 

Initially wind VR1 fully anticlock- 
wise. That done, set your multimeter to 
read DC volts and connect it between 
terminals TP1 and GND. Apply power 
to the input, switch on and adjust VR1 
so that the voltage is 5V. 

This can generally be set to within 


labley24iCapacitonmcodes 


Value pFCode EIA Code IEC Code 
100nF 0.1,F 104 100nF 
470pF NA 471 470p 


j No. 4-Band Code (1%) 5-Band Code (1%) 

QO 1 1kQ brown black red brown brown black black brown brown 
E 1 560Q green blue brown brown green blue black black brown 
m) 1 470Q yellow violet brown brown yellow violet black black brown 
Oo 1 10Q brown black black brown brown black black gold brown 
m 3 1Q brown black gold gold NA 
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1 PC board, code 14102061, 79 
x 47mm 

1 UB5 transparent blue plastic 
case, 83 x 54 x 31mm (Jaycar 
HB-6004 or equivalent) 

1 12V DC plugpack fitted with a 
2.5mm DC plug and rated at 
350mA minimum 

1 fused cigarette lighter socket 
lead with 2.5mm DC plug 

1 SPDT slider switch (S1) (DSE 
P7602 or equivalent) 

1 USB PC-mount “A” socket 

1 PC-mount 2.5mm DC socket 

1 powdered iron toroidal core 
measuring 14.8 x 8 x 6.35mm 
(Neosid 17-732-22, Jaycar 
LO-1242 or equivalent) 

1 2m length of 0.5mm enamelled 
copper wire 

1 50mm length of 0.7mm tinned 
copper wire 

1 M3 x 12mm countersunk screw 

1 M3 tapped x 12mm Nylon 
spacer 

2 100mm cable ties 

2 PC stakes 

1 1kQ horizontal trimpot (VR1) 


Semiconductors 

1 MC34063 switchmode control- 
ler (IC1) - 

1 1N5819 1A Schottky diode 
(D1) 

1 1N5404 3A diode (D2) 

1 P6KE27A 600W transient 
voltage suppression diode 
(27V) (TVS1) 

15.1V 1W zener diode (ZD2) 

1 3mm green LED (LED1) 


Capacitors 

1 1000uF 16V low-ESR PC 
electrolytic 

1 470uF 25V fow-ESR PC 
electrolytic 

1 100nF MKT polyester 

1 470pF miniature ceramic 


Resistors (0.25W, 1%) 
1 1kQ2 1 10Q 1/2W 
1 560Q 3 19 1/2W 10% 


1 470 


20mV of 5V (ie, 4.98V to 5.02V) using 
the trimpot. 

Check that LED1 lights. [fit doesn’t, 
check that it is the right way around. If 
there is still no power indication, use 
a multimeter to check for voltage at 
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LEFT-HAND END 


RIGHT-HAND END 


Fig.7: here are the drilling details for the plastic case. The square cutouts 
are made by drilling small holes around the inside perimeter, knocking 


pin 6 of IC1 and for a similar voltage 
at pins 1, 7 & 8. If there is no voltage 
here, perhaps the DC socket plug has 
the wrong polarity. The plug should 
have the positive to the centre hole and 
the negative to the outer case. 

When testing is complete, the PC 
board can be clipped into the case, 
making sure the LED protrudes from 
its hole in the side of the case. The 
section of PC board directly below the 
switch will need supporting so it is 
not pushed out of position when the 
slide switch is operated. We used an 


out the centre pieces and filing to shape. 


44 The PC board is 

™ clipped upside down 
into the bottom of the 
case and is secured 
using an M3 tapped 
Nylon spacer. This 

. Spacer ensures that 
the board doesn’t 
move when the slide 
switch is operated. 


M3 tapped Nylon spacer in the side of 
the case to support the PC board and 
this is secured using an M3 screw. 

To do this hold the spacer tightly 
against the PC board directly below the 
switch and mark out the position of the 
hole for the screw. The transparent box 
makes positioning of this hole easy. 
Now drill out the hole and secure the 
spacer. Finally, fit the lid and insert the 
rubber feet into the screw holes. SC 


Footnote: iPod is a trademark of Ap- 
ple Computer, Inc. 


siliconchip.com.au 


BitScope 
Analog + Digital 
100MHz Digital Oscilloscope 
~ Dual Channel Digital Scope using 


industry standard BNC probes or analog 
inputs on the POD. 


Get the full picture with BitScope 
Mixed Signal Oscilloscopes 
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40MS/s Logic Analyzer 
8 logic, External Trigger and special 
purpose inputs to capture digital 
signals down to 25nS. 


Mixed Signal Oscilloscope 
_. True MSO to capture analog waveforms 
time-aligr ned with logic using sophisticated 
cross-triggering on any ‘input. 


Real-Time Spectrum | Analyzer Turn your PC into a powerful Digital Storage Oscilloscope! 


ie ‘See ‘spectra and waveforms in See See inside your circuit with simultaneous analog, logic and spectrum 
raa Crees, displays to make tracking down those elusive real-time bugs much easier. 
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Sah | BitScope combines a high speed synchronized storage scope and logic ee 
ii analyzer with a programmable waveform generator and spectrum analyzer. ` zÍ? 
q ies! 
™ With "Smart POD" connected active probes and multiple software options aes 
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=) you've got the perfect low cost high performance test and debug solution! 


BitScope wwe bitscops com 
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SA a TE Standard 1M/20pF BNC Inputs BitScope Smart POD probe connector USB 2.0 or Ethernet Connectivity Expandable and Programmable S 


200uV-20V/div with x10 probe 8 logic channels, cross-triggering Single cable to PC or switch Simple ASCII Protocol 
S/W select AC/DC coupling Dual channel analog inputs Compressed data transmission BitScope Scripting Language 
wm Switchable 50ohm termination Async serial I/O for external control Ethernet option uses UDP/IP Add active probes and devices 
TE Arbitrary Waveform Generator Supports active probes Internet addressable device Supplies up to 500mA via POD 


BitScope DSO software for Windows and Linux 


BitScope's integrated design uses standard oscilloscope probes and 
a growing range of custom probes to provide functionality equal to 
instruments many times the price. 


BitScope plugs into third party software tools and has an open API 
for user programming and custom data SEO. 
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LECTRONICS IS A BLACK art to 

the uninitiated. They marvel at all 
those colourful little components and 
wonder how on earth we “experts” can 
navigate that secret world armed only 
with a schematic diagram — which to 
them is somewhat akin to a magician’s 
grimoire written in a long-dead lan- 
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guage. That is why, upon seeing that 
you own a soldering iron and multi- 
meter, your next-door neighbour may 
disappear briefly, only to return with 
his TV, DVD player, lawnmower or 
quite possibly, his wife’s pacemaker. 

“I don’t suppose you’d mind having 
alook...” 


Electrolytic capacitors degrade with age and heat. Inspect them carefully for 
signs of leakage and bulges in the case (especially the top). 
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You either decline and explain that 
its not really your field and that it 
should be seen to by an expert or you 
spend a couple ofhours poking around 
inside, after which you say “look, it’s 
not really my field and it should be 
seen to by an expert”. 

In reality though, many fault-finding 
techniques are really just variations 
on common sense, You might be sur- 
prised at just how many repairs you 
can successfully complete. 


Play it safe 

Get a portable Residual Current De- 
vice circuit breaker and “don’t leave 
home without it”. Never assume that 
you don’t need one or assume that it 
will magically protect you from every 
eventuality. It won’t. 

Never dismantle any unit with the 
240VAC mains still connected. It is too 
easy to inadvertently touch exposed 
circuitry with the metal lid or drop a 
screw inside. 

Similarly, never power up a disman- 
tled unit unless you are absolutely 
certain of the voltage distribution in- 
side. Some manufacturers physically 
isolate mains and low-voltage circuitry 
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but it is common to find a single PC 
board with everything mounted on it, 
including the mains transformer. Tape 
exposed mains connections and never 
make assumptions. 

Treat every power supply as if every 
component were live, as there are 
many supplies where this is the case. 
If you do not find a decent-sized mains 
transformer in the unit, be especially 
suspicious, as you will probably be 
dealing with a switchmode power 
supply. In the case of colour televi- 
sion sets, they frequently have a live 
chassis. This means that it is not safe 
to touch any part of the electronics, 
including anything that looks like an 
earth, while the set is operating. 

If you feel uncertain as to the nature 
of a power supply, limit yourself to 
passive tests and measurements with 
the power off. Watch very carefully for 
high-voltage electrolytic capacitors. 
These are common in switchmode 
power supplies and 300V of DC can 
easily blow the tip off your favourite 
screwdriver! 

Finally, don’t work alone but ask 
for children to be removed from your 
vicinity, as they can be a dangerous 
distraction. 


Initial observations 


Many faults are intermittent or 
become intermittent as soon as a 
technician enters the room, so keep 
your screwdriver holstered while you 
determine what the symptoms are. 
Check every function on the unit, as 
many faults have multiple symptoms 
which collectively point directly at 
the faulty circuit. 

Consider a DVD player, for example 
In spite of the owner’s claim that it 
“isn’t working”, a thorough check may 
reveal that the disc tray opens and 
closes, that the display is illuminated 
and that it seems to be spinning up 
and playing. As it turns out, most of 
it works and the actual fault is that 
there is no audio. 

When you dismantle the unit, you 
may find that the fault is gone but 
because you have done some pre- 
liminary work, you will have an idea 
where to look and it will later come 
as no great surprise if you discover a 
muting fault or a hairline fracture of 
the PC board next to the line output 
sockets. You repair the crack, hand 
the unit back and all that remains is to 
congratulate yourself on how terribly 
clever you are. 
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Video heads are very brittle, and can be snapped by a cotton bud. Use a clean, 
flat piece of card moistened with alcohol. 
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Don’t be tempted into thinking that you can adjust the fault out of a unit by 
playing with trimpots. It’s highly unlikely and can render many appliances 


inoperable. 


Sometimes, this initial analysis 
can save you the grief of attempting 
a dead-end repair. You have a friend 
who wants his beloved tape deck re- 
paired, The fault is similar: no sound. 
However, you noticed that the meters 
are showing a signal on playback, so 
you very cleverly grab some head- 
phones. Yes, there is audio. However, 
the speed is all over the place, one of 
the meter lamps is gone and the heads 
have a groove in which you could 


park a bicycle. Can you get the parts 
required? How badly does he want it 
fixed? Is he willing to pay what it’s 
likely to cost? 

If you are serious about saving 
time, see if you can get the brand and 
model number of the unit and hit the 
web. More and more schematics are 
finding their way online and there 
are some very specific fault FAQs on 
various products. Even if you can’t 
find something on the exact model, 
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Switchmode power supplies are potentially lethal. Some of the parts operate 
at 240V AC mains potential and that can include heatsinks. Never work on a 
switchmode supply with power applied unless you are an expert and know 

exactly what you are doing. 


something similar will often yield 
useful clues. 


Look, listen & sniff 


Many faults can be found by simple 
observation, so have a careful look 
around before you start exploring with 
your meter. You might find a plug that 
isn’t seated properly in its socket or a 
solder splash bridging two tracks on a 
PC board. Either way, the fault could 
rectify itself while you are attempting 
to fix it. 


In many cases, components actu- 
ally look faulty; transistors that have 
cracked open, swollen or ruptured 
electrolytic capacitors or obviously 
overheated resistors. In the case of the 
latter, do not touch the resistor until 
you have had a chance to measure it. 
They have a nasty tendency to disin- 
tegrate at the slightest touch, leaving 
you with no idea of the original value. 
And you you'd be surprised how many 
technicians will take the back offa TV, 
take one sniff and mutter “caps”. 


Poor connections 


Poor connections are responsible 
for a huge proportion of faults. These 
come in a multitude of forms: dry 
solder joints, plugs and sockets (dirty 
or badly crimped, including edge 
connectors and IDC plugs), switches, 
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board fractures and dirty pots. 

This brings us to the question of 
contact cleaning. There are dozens 
of contact sprays around and they all 
excel in their specific applications. 
However, they can cause trouble when 
used inappropriately. The only type of 
spray that can be used with confidence 
in most circuits is one designed for 
cleaning television tuner contacts or 
a plain isopropanol spray. Don’t fill 
your VCR with something designed 
for auto electrical systems. 

There are two cases where contact 
cleaners of any type should be used 
with caution: slide potentiometers 
and conductive rubber switches. In the 
case of the pots, contact cleaners can 
wash the lubricants out along with the 
dirt, causing them to stick and bind. 
Try to drop a tiny amount directly onto 
the carbon tracks. This often cures 
them. The rubber switches can be hard 
to recognise, but they are so common 
that it is better not to clean any switch 
unless you are reasonably sure that it 
has metallic contacts. 

I have had three memorable ex- 
periences involving sprays. Once, I 
was using a common furniture polish 
to restore an electronic organ. As I 
wiped the rag across the faces of the 
tab switches, the red lettering, which 
was embossed into the faces-of the 
switches, disappeared! On another oc- 


casion, also with an electronic organ, 
a customer decided to try spraying 
the key contacts himself. However, he 
also liberally sprayed the plastic keys, 
chilling them to the point where they 
became brittle and snapped under 
tension! 

Finally, a totally predictable near 
disaster was caused by yours truly. 
My wife had been complaining of 
some intermittent fault in the washing 
machine. I wasn’t in the mood for any 
serious fault-finding, so I removed the 
top cover and soaked the beast with 
my favourite contact cleaner. I leaned 
up close to observe the results of my 
handiwork and hit the ‘go’ button. The 
‘explosion’ that ensued was worthy of 
Francis Ford Coppola. I was unharmed 
and considered myself fortunate to 
have learned my lesson in an outdoor 
laundry, rather than in a customer’s 
living room! 


The ubiquitous dry joint 

Ubiquitous: u-bi’kwi-tus. (adj). 
Existing or being everywhere; omni- 
present. 

Although common, dry joints (DJs) 
can be hard to locate as many perfectly 
sound joints look dry and often a crook 
joint looks fine. Fortunately, some 
components form DJs more frequently 
than others so you can usually save 
time by looking at the most likely 
culprits first: ie, any components that 
are physically large, conduct high 
currents or get hot. These three factors 
usually go hand in hand. 

The expansion and contraction as- 
sociated with heating and cooling can 
fatigue joints, as can the vibrations 
from improperly secured large compo- 
nents. Consequently, the areas that are 
worth inspecting are power supplies, 
amplifier output transistors and driv- 
ers, servo motor drive transistors, TV 
line output transistors and so forth. 

Technically speaking, the best way 
to rework a DJ is to completely remove 
the old solder, clean the joint and then 
resolder it. In the real world, most 
of the time you will get away with 
reheating the old joint and adding a 
little fresh solder. If the joint doesn’t 
look right when you are through, you 
can always go back and do it the hard 
way. 

While we’re on the subject of sol- 
dering, one of the greatest causes 
of damaged PC boards is the act of 
removing an IC from a double-sided 
board. Unless you have a good vacuum 
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Sometimes it’s easier to remove a part by cutting its pins rather than desoldering 
it and it’s usually easier on the PC board tracks as well. 


desoldering station, the safest way is 
to carefully cut the component’s pins 
off one by one and then desolder them 
individually. 

Surface-mounted components are 
a different matter entirely. ve seen 
boards destroyed by salesmen who 
were demonstrating hot-air SMD 
rework stations. Many components 
are glued to the board, so it can be a 
challenge to remove even a 3-legged 
device. 

If you are desperate to have a go 
anyway, find a wrecked board and 
get some practice. You need an ultra- 
fine tip, fine gauge solder and a very 
narrow probe that will allow you to 
lift individual legs clear of the board. 
Use a magnifier to make certain that 
all the legs are clear and then attempt 
to rotate the component on the board, 
rather than pulling it off. The glue is 
very strong but usually quite brittle. 
Pulling on the part might lift tracks 
but twisting it will often make it come 
away with very little force. 

All of the above presupposes that 
you have found a dry joint to resolder. 
If you cannot locate it visually, a little 
freeze spray often helps. 

Gentle tapping of components or 
the PC board with a (non-conducting) 
screwdriver often helps to localise the 
fault to a particular area. If all else 
fails, you can always try tracing out 
the fault. 


Board fractures 
Board fractures can be difficult to 
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spot. If gently flexing the PC board 
seems to have an effect on the fault, 
then you may well be looking for a 
fracture. In this case, try removing 
the board completely and looking at 
it with a bright light behind it. Many 
boards are translucent to some degree 
and frequently, when backlit, the 
extent of the fracture will show up 
clearly. Again, large components are 
more likely to have fractures beneath 
them. 

Look closely around any mounting 
holes and any components which pro- 
trude into the “outside world”, such 
as volume controls, input and output 
sockets, etc. 

The repair of fractures is an art in 
itself and a shoddy job can introduce 
more problems than it cures. Modern 
equipment often has very fine tracks, 
narrowly spaced. The trick is to get the 
tracks really clean on both sides of the 
fracture. An ink eraser will remove the 


Fractured PCBs are 
remarkably common. 
Backlighting helps 
determine the extent of 
the crack. 


One the part is out, you can desolder 
and remove the individual pins. 


solder mask from the tracks and polish 
the copper at the same time. Tin the 
tracks, using an absolute minimum of 
solder and tack down the finest tinned 
copper wire you can get your hands 
on, such as 3A fuse wire. 


Component failure 


Even without a schematic, it is pos- 
sible to pin-point many component 
failures, once you know where to 
look. Those same components which 
I mentioned as being prone to DJs are 
also the most likely to fail. The most 
reliable electronic appliances are those 
with little mechanical complexity and 
low power consumption. Hifi tuners 
and equalisers are generally more reli- 
able than amplifiers, VCRs and DVD 
players. 

To begin with, don’t get too theo- 
retical with the problem. Check the 
components which seem to have some 
bearing on the problem, starting with 
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Warning labels are there for a purpose 
good for the soul, among other things. 


easily-tested components like output 
transistors and rectifier diodes. Desol- 
der at least two legs of any transistor 
before measuring it. Any low value 
resistor is worth measuring. Often 
these are used as fuses in low voltage 
rails. 

Electrolytic and tantalum capacitors 
are also worth a look. These are often 
used to provide localised filtering of 
power supplies and can present real 
problems when they go short circuit. A 
short circuit on a 5V rail can be a night- 
mare in a digital circuit, but always 
look at the bypass caps before you start 
removing LSI chips. Most capacitors 
have 38 fewer legs to desolder! 

You can often determine what 
voltages should be present in a cir- 
cuit without needing a schematic if 


. Reading them is 


Use a quality photographic blower-brush to clean the lens 


of a CD or DVD player. 


you have a degree of familiarity with 
the components involved. 3-terminal 
regulators are wonderful devices - they 
have their voltages printed on them. 
Integrated circuit families usually 
work off predictable rails, so a quick 
peek at pin 14 of most TTL ICs will 
often save time. Look for other old 
standards, such as LM741s, 555 timers, 
etc. Even if you have no idea what an 
IC does, it should usually have some 
sort of rail on one of the pins! 

Because much consumer equipment 
tends to be under-engineered, you 
often find that filter electros in power 
supplies are working very close to their 
rated voltages, so that 4700F 63V cap 
in the power supply is not likely to be 
filtering the 5V rail. 

Transistors usually fail either open 


PC boards with surface-mount components are easily damaged during rework 
due to the small pad sizes. Note that most components are physically glued to 
the board as well as being soldered. 
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or short-circuit, so don’t worry about 
beta, hfe and all that other stuff un- 
less you want to make a career of one 
repair. Diodes frequently go leaky and 
this is easily checked with a multime- 
ter but make sure you are measuring 
leakage and not the resistance between 
your fingers. 

Resistors tend to go open-circuit and 
mostly these will be either very low or 
fairly high in value; less than 1kQ or 
more than 100kQ, 

This may sound like a very simple 
approach and may lead you to think 
that there is not much science involved 
in electronic repair. However, the re- 
ally hard repairs can present such a 
challenge that a busy technician won’t 
have the time to worry about style on 
the easy ones. 


Dead shorts 


A short circuit on a power supply 
rail can be one of the most difficult 
faults to find. Imagine a shorted bypass 
capacitor on a 5V rail on a good-sized 
logic board. In this case, practically 
every single component will be con- 
nected directly to the rail and any one 
of them could be the culprit. The real 
trick is not be overwhelmed by the 
magnitude of the task. 

First, disconnect every single item 
which is not soldered in - plugs and 
sockets, edge connectors, socketed ICs, 
etc. Check the resistance to ground 
after each removal. Next, desolder 
the “easy” components; large electros, 
regulators, transistors and so on. 

If you have access to a schematic, 
use logic (the intellectual type, not the 
electronic kind!). If your short circuit 
measures only a few ohms, then a tran- 
sistor which has a 1kQ emitter resistor 
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is highly unlikely to be the cause of the 
fault. However, if the same transistor 
had a 10uF capacitor across that 1kQ 
resistor, then it would be conceivable 
for the capacitor to have developed an 
internal short, which in turn, could 
cause the transistor to go shorted. 
Thirty seconds taken to establish that 
a component could not possibly be 
the cause of the fault can save a lot of 
fruitless soldering. 

There is another approach which 
is a little unorthodox and if you de- 
cide to try it, you should be aware of 
the possible side effects. It involves 
attempting to ‘smoke it out’. By ap- 
plying a power source to the rail (at 
no more than the rail’s rated voltage 
and preferably somewhat less) at a 
reasonably high current, it is often 
possible to heat the component enough 
to cause it to smoke or at least enough 
to make it hot. However, you should 
know that you could be forcing the 
board tracks to carry considerably 
more than their rated current. In most 
cases, Iam reluctant to use more than 
500-odd milliamps. As long as you do 
not exceed the rated voltage of that 
particular rail, the other components 
on that rail should be safe enough, 
even if the short should actually burn 
itself out. Of course, this assumes that 
you have access to a current-limited 
supply. If you cannot set the current 
separately from the voltage, give this 
technique a big miss. You will need to 
use your own judgment on this one, 
as it does involve potential risk to the 
PC board. 


Know your test gear 


I am continually surprised to see 
experienced technicians making fun- 
damental mistakes in taking measure- 
ments. Because we mainly use high 
impedance digital meters these days, 
many of us tend to be blissfully igno- 
rant of the bad old, “20kQ/V” days and 
usually, this is a blessing. However, a 
10-megohm input impedance is still 
a long way from being an open-cir- 
cuit and loading effects can happen. 
Similarly, few crystal oscillators func- 
tion properly, if at all, unless your 
oscilloscope probe is set to the X10 
position and even then, they might not 
run. Nevertheless, I saw a very senior 
Technical Officer employed by a major 
manufacturer who was unaware of the 
loading effect. 

A typical multimeter will have poor 
frequency response on its AC volts 
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Do basic safety checks before and after every repair. Is there earth continuity? 
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Is the appliance lead damaged? Is the polarity correct? This mains lead has 


obvious damage and must be replaced. 


ranges. However, if you have access 
to a meter with a good AC bandwidth, 
you can use it to trace an audio signal 
through an amplifier. 


To fix or not to fix 


It’s a sad fact that many appliances 
today are not economically repairable. 
DVD players are essentially throw- 
away items, VCRs aren’t far behind 
and even TVs are cheaper than ever 
before in real terms. 

If you get a sense of personal 
satisfaction from being able to get 
something going again or if you are 
fixing your own appliances, then it is 
probably worthwhile spending a few 
hours tinkering. However, be careful 
not to get into a vicious circle in do- 
ing repairs for friends. The scenario 
can go like this: you agree to look at 
something. A week goes by and you 
still haven’t got around to taking the 
covers off. The guilt kicks in, so you 
spend a while and get some idea ofthe 
fault. You order a part and a week later 
you fit it. And it still doesn’t work. 

With every day that goes by, you 
will feel more pressure to complete 
the repair, although the chances of you 
being able to fix it are decreasing at the 
same time. The trick is to be able to cut 
your losses and cut them early. 


Final checks 

There’s one important aspect to re- 
pairing an appliance which is easily 
overlooked. You must be certain that 


you have not overlooked a fault which 
might render it unsafe or worse, in- 
troduced one. For a non-professional, 
this is primarily a moral responsibility. 
Although there is an Australian Stand- 
ard (AS/NZS 3760:2001) which details 
the tests required after repair of any 
appliance, it is unrealistic to expect 
full compliance from someone who is 
performing a “homer” for a mate. 

Nevertheless, basic tests can (and 
should) be performed which go some 
of the way towards keeping your 
friends and family intact: 

Inspect the power lead for any 
damage. 
© Check the wiring of the plugtop 
for correct polarity and anchoring of 
the cable. 
@ Check the strain-relief where the 
cable enters the appliance. 
@ Check that external fuses are of the 
correct rating. 
® Ensure that the resistance of the 
earth connection from the power plug 
to any exposed metal surface is less 
than 1Q. 
@ Measure the resistance from the Ac- 
tive pin to Earth and from the Neutral 
pin to Earth. Both should measure 
open circuit. 

Finally, note that these tests are not 
a substitute for a proper high-current 
earth-bond test, nor for a high-voltage 
leakage test, but they will give you 
an indication of gross conditions and 
a warm and fuzzy feeling when you 
hand the appliance back. SC 
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SERVICEMAN'S LOG 


Metz TVs & Car Engine Management 


This month, for a change, I describe some really 
nice Metz LCD TV sets and take a look at an 
unusual degaussing circuit. There’s also a look 
at the problems car engine management systems 
can create. Don’t lose your keys — on some 
models, it can cost you heaps! 


Some of the “golden moments” of 
my career are when I am invited to a 
trade seminar. More often than not, 
these are judged afterwards by how 
good the food, drink and snacks were. 
Occasionally, however, the lecture 
content can eclipse the hospitality. 

Recently, I had the good fortune to 
attend a technical seminar by Metz. 
Now before I hear you say “Metz 
who?”, Metz is a small German family 
company that has been producing TVs 
since 1951. Its products are marketed 
locally by Audio Products Group Pty 
Ltd through 50 dealers around Aus- 
tralia. In fact, I had attended another 
course held by them in 1999, with the 
same German lecturer who has a real 
sense of humour! 

What makes this all the more amaz- 
ing is that Metz is one of only about 
five TV manufacturers left in Europe 
and the only one besides Loewe left 
in Germany. So how does a small 
company like Metz survive while 
much Jarger competitors go to the 
wall? I can only speculate that their 
small size makes overheads low. In 
addition, they have a relatively small 
but up-market, high-quality product 
range and the company is customer 
and service orientated. 


Metz LCD-TFT TV sets 


The really interesting part of the 
lecture was the brand new Metz- 
designed LCD-TFT TVs. These are 
32-inch (81cm) and 37-inch (94cm) 
high-definition units with Philips/LG 
display panels (seventh generation 
— I think). 

LCD panels have really have im- 
proved out of sight in recent years. 
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First, the scare about pixel dropout (1 
pixel = 1R, 1G and 1B liquid crystal) is 
no longer really the issue it was just a 
few years ago. The standard nowadays 
is zero white pixels and a maximum of 
four whole dark pixels at least 100mm 
apart from each other, anything else 
being unacceptable 

In fact, you would be very hard 
pressed to find any missing pixels and 
if they don’t fail in the first year, it is 
unlikely they will ever fail (unlike 
plasma screens). The Metz sets have 
a 5-year warranty but the life of the 
display is expected to be 50,000 hours 
or 20 years! 

The displays are backlit using 20 
horizontal fluoro tubes emitting up to 
500 candlelight per square metre (CRT 
= 450, PDP = 600). These have a life of 
60,000 hours and you can really feel 
the heat on the front screen. 

The elements in an LCD are essen- 
tially viscous light switches that turn 
the light off. The much quoted re- 
sponse time is now down to 8ms “Grey 
to Grey” (GTG), as opposed to “Black 
to White” which is even quicker. By 
contrast, a CRT TV has a response of 
10ms, the same as a plasma screen. 

In operation, the liquid crystal 
rotates 360°, which maintains its vis- 
cosity and stability and increases its 


Items Covered This Month 


è Metz LCD TV sets 


@ Metz 600plus series TV 
receiver 


è LG RT-42PZ45V plasma dis- 
play panel (RF-O3FA chassis) 


lifespan. And because grey is the hard- 
est to achieve (ie, where the crystal is 
at 45°, 135°, 225° or 315°), the set uses 
an overdrive circuit to accelerate the 
response time. Normally, it requires 
just 2V to rotate the crystal but for 
prey, Metz initially uses 5V which then 
drops to the usual 2V figure. 

The contrast range on current LG 
plasma displays (PDP) is now adver- 
tised at 10,000:1 (previously, they were 
only 1000 to 1). However, this is irrel- 
evant, as the eye cannot discern better 
than 600:1 and Metz sets are 800:1. 

The dynamic range of 1600:1 is also 
improved by varying the back lights. 
This also helps to improve the resolu- 
tion which is currently 1080i/720p 
(pixels per line) ora maximum of 1366 
x 768 in 16:9 widescreen format. 


No interlacing 


LCD TV sets do not require inter- 
lacing and in fact normal TV pictures 
have to be de-interlaced (for motion), 
digitised 8-10 bit and vectored into 
100Hz sloping contour steps for con- 
trast and resolution. The sets are also 
fitted with auto-contrast (this varies 
with lighting conditions) and the 
screens can be viewed at angles of up 
to 176° in both the horizontal and ver- 
tical directions without degradation. 

The Milos 325 set we were shown 
performed spectacularly well as a 
computer monitor and is fitted with 
an SD (standard definition) tuner and 
an MPEG decoder with a second SD 
tuner to get true PIP (picture-in-pic- 
ture). The set comes with a comb filter, 
noise reduction, HiText and Teletext as 
standard. It has arange of inputs: three 
SCART (one extra high definition, 
particularly for recording), an HDMI 
(High Definition Multimedia Interface) 
with HDCP (High Definition Digital 
Copy Protection), VGA and DVI-I/D 
(Digital Video Interface). 

The digital inputs go directly to the 
SCALER board that drives the LCD. 
There are also DVD component and 
AV inputs, plus many other features 
which I haven’t mentioned (eg, pro- 
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DEGAUSSING 
COILS 


5OkHz SMPS 


STANDBY BURST MODE 
SCR IS SWITCHED OFF 


METZ 600 PLUS/600G CHASSIS SERIES 


FAULTS: PERMANENT PURITY RINGS 
WHEN D1710 FAILS © 


Fig.1: the automatic degaussing circuit in the Metz 600plus series. It uses an extra winding on the chopper 
transformer and unlike other sets, operates each time the set is switched from standby to full on. 


gressive scan to T & A RS232C HiFi 
Component which isn’t applicable for 
Australia). The set also has 20W audio 
output power, SPDIF (Digital Sound 
Input), SRS-WOW (which increases 
the spatial effect) and a bass loudness 
control. And in a Dolby 5:1 surround 
system, the set’s own speakers can be 
used as the centre channel. 

The set has only been in production 
about three months and the power 
supply presented a technological chal- 
lenge for Metz. They initially chose a 
Panasonic design which was then re- 
designed it to suit the rest of the set. 

The power supply is the only board 
that can be repaired to component 
level and is a fully-wired chassis with 
no surface-mounted components. It 
fully complies to the EU standard for 
power factor correction. 

This switchmode design operates at 
50kHz using a Viper IC and has multi- 
ple power rails (D) that are always on 
and others (DS) that are switchable. It 
is fully regulated and can work with 
or without a load and features full 
protection and fast muting. 

The remaining five plug-in boards 
are available only on an exchange 
basis. They are for analog video signal 
processing (EA), digital signal process- 
ing (FS), sound output (NF) and for the 
tuner TH/DS options. 

There’s lots more I could go on about 
this great set and I am working on its 
one and only problem — the $6000 I 
need to own it! However, in the over- 
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all scheme of things, that’s still pretty 
competitive pricing. You can check out 
more at www.audioproducts.com.au 
and www.metz.de/en. 


600plus series 


We also brushed up on the 600plus 
series of CRT TV chassis, covering 
the last five years of faults. These sets 
are so reliable I have seen only a few 
of them for repair, which is not good 
for the bottom line — at least, from my 
point of view. 

One of the features Metz has is an 
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automatic degaussing circuit that oper- 
ates whenever switching from standby 
to full on. This circuit relies on an extra 
winding on the chopper transformer 
(T1705) — see Fig.1. 

In the “standby burst” mode, the 
voltage developed is insufficient 
for zener diode D1706 to conduct. 
However, when the set changes to 
“full on” mode, the voltage rises and 
the zener conducts and turns an SCR 
(Ty1710) on. 

As*shown, the SCR is connected 
between the positive (anode) and nega- 
tive (cathode) terminals of a bridge 
rectifier (D1710). In addition, one side 


WE RAN THE UPGRADE UTILITY 
ON THE COMPUTER WHICH AT LEAST 
TELLS YOU WHAT IS GOING ON 
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of the AG mains is fed via a 2.5A fuse 
to one side of the bridge, while the 
other side goes to the PTC side of the 
degaussing coil. 

In operation, the bridge rectifier 
doesn’t actually rectify anything — 
rather, it’s there to direct the AC mains 
through the SCR and into the PTC and 
degaussing coil circuitry. 

The circuit draws a maximum of 
1.5A at 240V. However, when one of 
the diodes fails, it gives a weird purity 
picture effect of concentric coloured 
rings that you would normally at- 
tribute to the PTC (Positive Tempera- 
ture Coefficient) resistors. 

If the set is dead with no standby 
LED, check the following four resis- 
tors: R1706, R1710, R1701 and R1702 
(1M9). These supply the start-up volt- 
age for the IC controller but can go high 
in value, causing pin 11 to drop below 
the 1.3V starting threshold. 

If the main chopper FET (Tr1710) 
goes short circuit, be sure to also check 
R1705 as it will inevitably be open 
circuit. In addition, the control IC on 
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board AN will have to be changed 
because 300V will have been applied 
— via the shorted FET — to its control 
output on pin 13, thus destroying it. 

When you have finished repairing 
it, always check D1811 (the main B+ 
= 135V rectifying diode), as well as 
C1811 across it. The D25 rail should 
also be checked for shorts before 
switching on. 

One interesting fault is when you 
get a small picture (or even a dead 
set). In that case, check the D138 rail. 
If it’s low, check zener diode ZD1786, 
which is critical. If the accompanying 
transistor does not switch off com- 
pletely, then the primary goes into 
burst mode. The collector of Tr1870 
must be at OV. 

For a “no-sound” fault, check that 
D1845 isn’t leaky before checking the 
sound output IC. The fast mute circuit 
is +4.5V and not negative. 


Obscure fault 


One rather obscure fault that has 
been tracked down by Metz engineers 
concerns no sound and intermittent no 
digital tuner. What’s happening here is 
that when the set “boots up” from cold, 
the microprocessor intermittently 
doesn’t recognise the DVB and sound 
boards. However, if you subsequently 
switch the set off and then on again, it 
will work perfectly. | 

What happens on switch-on is that 
the microprocessor looks for all the 
built-in modules (just like plug 

and play in an ordinary PC). 

However, if the supply voltage 
to the micro is slow in com- 


ing on, it doesn’t always 


pick up these mod- 
ules. This delay is 
caused by capacitor 
C1880 going low in 
valu’. Replacing it 
and fitting a 15k 
resistor in parallel 
with R1882 fixes this 
problem. 
Another problem con- 
cerns the 693 chassis. If 
the line output transistor 
fails and/or the picture jit- 
ters when cold, check C1210 
and G1203. 
In common with other Metz 
sets, this set has a very sensible 


way of troubleshooting the line output 
stage — one that I haven’t seen since 
1976. 

When you have line output transis- 
tors instantly failing for no apparent 
reason, there is a service link plug 
bridge that disconnects the +138V 
rail and allows you to connect the 
+25V rail instead. The D25 rail will 
let the circuit still work (at a reduced 
amplitude), allowing you to scope the 
waveforms without destroying any 
further devices. 

When the flyback transformer arcs 
over or fails, you can expect prob- 
lems other than a failed line output 
transistor. You should also check the 
east-west modulator diodes D1218 
and Tr1505, as well as C1261 in the 
protection circuit. Sometimes even 
the I2C data bus line can be damaged. 
These should normally be at +4.5V 
DC on earlier models and +4.0V on 
later models. 

Dry joints are unusual, as the sets are 
double soldered during manufacture 
— once with a solder bath and later, the 
hot spots by hand. 

The beam limiting is similar to the 
Philips system, using the aquadag of 
the CRT at between 3V and 8V. 

The set's protection system also 
produces error codes using a flashing 
LED sequence. Ifthe protection circuit 
is suspected, it can be disabled by 
removing D1305 — but switch on the 
service bridge first. 

° The vertical output stage is pretty 
conventional, with C1417, C1422 and 
C1405 occasionally causing lack of 
height and lines across the picture. 
Finally there are some odd “no-pic- 
ture” faults on the CRT drive circuits. 
Change TR5567, TR5560, D5560, 
D5561 and D5563 to cure these. If there 
is CRT spot persistence, then R5569 is 
probably high. 

In summary, the Metz seminar was 
well worthwhile. And the food was 
good too! 


Replacing a plasma panel 

I recently replaced my first plasma 
display panel (PDP) in a standard- 
definition LG RT-42PZ45V (RF-03FA 
chassis) — although, admittedly under 
supervision! The problem with the 
panel was vertical white lines. 

It really requires two people to do 
this and you also need a good 240V 
electric screwdriver. First, two people 
are needed to lift and place the 106cm 
panel down on a padded bench and 
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temove the stand. That done, you use 
the electric screwdriver to remove 
about 50 screws that hold the back 
on, followed by the boards plus the 
framework after they have been un- 
plugged. 

You don’t have to be an Einstein 
to do this — just methodical and with 
an eye to detail. It’s also important to 
remember what was removed from 
where and in what order — eg, the 
special conductive duct tape and the 
plugs and sockets underneath — and 
you have to be careful with the display 
nipple. 

Once the old panel has been re- 
moved, it’s important to blow out any 
dust on the front screen before fitting 
the new one. Then, after the boards 
and plugs and sockets have been re- 
fitted, the voltages must be read and 
compared to the labels on the new 
display. 

With the set on a 100% full white 
heatrun pattern, “Va” must be checked 
at CN803 for the same voltage as writ- 
ten on the label of the new panel (ie, 
within +0.5V) and if necessary, cor- 
rected using VR351. Similarly, “Vs 
on” CN805 is corrected with VR551. 
Any variations must be recorded on 
the label for future reference. 

similarly, for the Vx and Vy volt- 
ages, you have to check the centre of 
the driver board for +20V and check 
that the output voltage is at +190V. 

When you are happy with all this, 
the next thing is to upgrade the soft- 
ware if necessary (the current version 
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is V.5.07). This is done using the RS232 
null modem (pins 2 & 3 crossed) and 
the flash software downloaded from 
the LG website. It’s just a matter of 
following the instructions that come 
with the software and after the process 
has completed, you have to perform a 
factory reset before the settings take 
effect. 

That done, the back has to be 
screwed on tight to prevent rattles and 
the set then left on a full white heat 
run for four hours. Finally, by using 
the service remote control again, the 
small picture corrections have to be 
made to suit. 

Nope, TV servicing ain’t what it 
used to be! 

The next story is from my mate 
who works in the automotive repair 
industry. It looks at the problems that 
can be created by engine management 
systems — especially if you lose your 
keys. Pll let him tell it in his own 
words. 


Engine management systems 


When it comes to automotive elec- 
tronics, there is such a thing as over- 
design! 

Early attempts at electronic engine 
management date back to the late 
1960s. The first commercially avail- 
able (read successful) system was the 
Bosch D-Jetronic EFI unit (read ECU) 
which was fitted to the VW Type 3 
TL/E fastback. It was also later seen 
on some Volvos, Mercedes Benz and 
Jaguar cars, 
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This unit featured an analog control 
unit that was about the same size and 
weight as the Sydney phone book. It 
controlled just the fuel delivery, using 
information from various sensors on 
the engine. 

The “D” in D-Jetronic comes from 
the German word “Druck” (pressure), 
which means it was basically meas- 
uring engine load by looking at the 
manifold air pressure (vacuum), via a 
primitive form of MAP sensor. Later 
L-Jetronic systems (L= Luft, meaning 
air), measured actual air flow into the 
engine to monitor load. 

The only other information utilised 
was the engine temperature (or more 
correctly, coolant temperature), the 
throttle position and the RPM, which 
governed the delivery pulse rate. The 
system was very straightforward — all 
the injectors (or fuel delivery sole- 
noids) were pulsed simultaneously 
once every second engine revolution 
and their pulse width was varied ac- 
cording to the engine’s temperature 
(more fuel when cold) the load (more 
fuel with more demand). 

The fuel pressure was regulated at 
a constant rate, with the only vari- 
ables affecting fuel delivery being the 
injectors’ pulse width and rate. It 
was all quite simple and very effec- 
tive but remember that this system 
controlled just the fuel and nothing 
else. Despite that, “driveability” was 
good (better than using a carburettor) 
and there were also improvements 
in fuel economy and importantly for 
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ENGINE MANAGEMENT SYSTEMS 


our future, exhaust emissions. I'll get 
down off my soapbox now. 

Modern day engine management 
systems are a far cry from the era of 
the D-Jetronic. The reason they’re now 
called “engine management systems” 
is that they control more than just fuel 
delivery. Instead, they are responsible 
for the entire fuel system, including 
pump switching and pressure moni- 
toring, the ignition system with 3D 
mapping for advance, electric cool- 
ing fans, turbo waste-gate control (if 
turbocharged), air conditioning, cruise 
control, ABS, traction and air-bags. 
In addition, the engine management 
system provides the necessary infor- 
mation for automatic transmission 
shifting and controls the dashboard 
displays. 

Many units now control the match- 
ing automatic gearbox, because so 
much of the data is common to both the 
engine and the “box”. Other common 
features include interfacing with 4WD 
systems and immobilisers, etc. Most of 
these systems are now digital in their 
programming, which makes updating 
and remapping an easy chore. Corre- 
spondingly, all of this has led to huge 
gains in driveability, performance, 
economy and emissions. 

The main problem is that many 
systems are unnecessarily over-com- 
plicated. For example, many immobi- 
liser systems need “re-booting” with 
proprietary equipment (read dedicated 
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scanner) after a simple battery swap 
and more than one vehicle has ended 
up on a tow truck because the immo- 
biliser didn’t communicate with the 
engine’s ECU via the car’s “CAN-BUS” 
data link circuit. 

What’s more, if you have an ECU fail- 
ure, you can’t simply swap to another 
unit without getting the same scanning 
equipment to make sure the system 
“handshakes”. Some 2000 onwards 
systems even have the ECU uniquely 
coded to the VIN (vehicle identication 
number) of that vehicle, making unit 
substitution impossible. The only 
method of repair is to purchase a new 
genuine “blank” ECU, sometimes at a 
price of many thousands of dollars, 
and have it reprogrammed. You then 
have to have it handshake with the 
anti-theft system, using the now very 
necessary scanner. 

In case you’re wondering, the VIN 
is either embedded in the immobiliser 
module or, in cars like thaCommodore, 
the body control module (BCM). 

We sometimes look at component- 
level repairs on older cars’ ECUs, 
with many failures involving leaky 
electrolytic capacitors or blown driver 
transistors. With this type of repair, 
if you see enough of the same unit, a 
jig can be made up to fire up the unit 
on the bench for testing. Later model 
ECUs with mating immobilisers also 
require that the anti-theft module 
be jigged-up, along with its “aerial” 
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and “transponder” key — otherwise 
“no-go”. 

At a basic workshop level, where 
component swapping is sometimes 
the only method of diagnosis (in the 
absence of test gear), not being able to 
swap late-model ECUs virtually puts 
that workshop out of business. 

Losing a car’s keys can also create 
big problems with some models. In 
most cases, if the owner loses one of 
their car keys, they can easily have a 
new transponder-style key made by the 
dealer. This is done by using the sec- 
ond car key to enter the “immobilised” 
system, after which a new transponder 
key can be programmed. However, if 
both keys are lost, the system cannot be 
initiated and a new anti-theft module 
is often required. 

The worst case scenario is when a 
uniquely-dedicated engine ECU and 
anti-theft module are required, as well 
as new transponders. This, of course, 
necessitates towing the vehicle to your 
local dealer, after which you have to 
purchase the above list of parts and 
then pay for all the necessary program- 
ming to go with them — not to mention 
the installation. 

We have seen figures as high as 
$9000.00 for this procedure on some 
imports! 

In other cases, losing the keys, 
although still inconvenient, is not 
such a tragedy. Some manufacturers 
have a master scanner that can inter- 
rogate the ECU and any other relevant 
modules and then program new keys 
from there. 

Another common “failure” is when 
the owner gets a new spare key “cut” 
to keep in their wallet (or, OK then, 
handbag) for the day when keys are 
lost. Any attempt at starting the car 
will ultimately result in disappoint- 
ment, because the new spare key 
does not have the necessary coded 
transponder in its head (to disable the 
immobiliser). 

Owners are easily confused here, be- 
cause the transponder key-head does 
not have any buttons, as normally seen 
on central-locking remote control style 
key-heads. Instead, it is quite often 
nothing more than a black plastic case 
with all the parts hidden inside. Soa 
plain metal key-head can only be used 
for opening the doors and the boot — it 
certainly won’t start the car. 

It makes me wonder how much 
simpler life would be if we were still 
using good ol’ D-Jetronic! SC 
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As demonstrated in our recent “PICAXE in 
Schools” series, the PICAXE-08M is a useful 
little chip when it comes to learning about 
microcontrollers. You might think that it has 
limited uses outside the classroom but here’s 
a project that proves otherwise — a simple but 
accurate 3-digit temperature display that can 


act as a thermostat. 


RIEFLY, THIS PROJECT SHOWS 
the current temperature on a LED 
display using an absolute minimum 
of parts and with very good accuracy. 
A temperature set-point can also be 
entered, enabling control of external 
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devices for rudimentary heating or 
cooling applications via a single dig- 
ital output. 

Temperature measurement is real- 
ised with a DS18B20 digital tempera- 
ture sensor IC, a device that will be fa- 


By MICHAEL JEFFERY 


miliar to many PICAXE experimenters. 
The sensor can be mounted directly 
on the board or via short flying leads 
tailored to suit the application. 

For those interested in experiment- 
ing with 7-segment displays, this 
project can also be connected to the 
Schools Experimenter (see SILICON 
CHIP, May 2005) using an optional 
header. 

Power for the project can come from 
a three or 4-cell battery pack or better 
still, a regulated 5V DC supply. 


Three variants 

First up, we must mention that the 
author is not releasing the BASIC code 
for this project. Instead, you can pur- 
chase pre-programmed PICAXE-08M 
chips (and PC boards) for a reasonable 
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Fig.1: here are the complete circuit details. A DS18B20 serves as the temperature sensor (I£2) and this drives pin 4 
(P3) of a PICAXE-08M microcontroller (IC1). IC1 in turn clocks three 4026B decade counters/counters (IC3-IC6) which 


then drive the 7-segment LED displays. 


price. Three distinct versions of the 
code have been created to cater for a 
variety ofneeds. There are two thermo- 
static versions, identified as “heating” 
and “cooling”, and a “temperature 
only” version. 

Both thermostatic versions display 
the temperature of the DS18B20 sen- 
sor from 1°C to 124°C and allow entry 
of a user-selected setpoint. Above the 
programmed setpoint, the “cooling” 
version produces a logic high (+5V) 
on the digital output, whereas for the 
“heating” version, a logic high is pro- 
duced while the temperature is below 
the setpoint. 

The “temperature only” version is 
just that; it displays the temperature 
of the DS18B20 sensor, ranging from 
-55°C to +125°C, but has no thermo- 
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static functions. The digital reading 
from the DS18B20 is accurate to +0.5°C 
from -10°C to +85°C, so the displayed 
reading will be accurate to 1°C. The 
on-board LED is used to indicate 
negative temperature readings. Press- 
ing 81 switches the display to read in 
degrees Fahrenheit, with a rańge of 
32°F-125°F, 

Note: a simplified version of the 
“temperature only” BASIC program 
(named tempdisplay.bas) is available 
for download from our website for 
those that wish to experiment with 
their own code. 


How it works 

Looking first at the LED display por- 
tion of the circuit (Fig.1), each display 
is driven by a 4026 decade counter/7- 


segment decoder. A 4026’s counter 
advances by one for each high-going 
pulse on its “CLK” input (pin 1) and 
the result is decoded to drive the nec- 
essary segment output lines (A-G). 

In this simple design, the 4026 seg- 
ment outputs directly drive the anodes 
of the LEDs in the common-cathode 
7-segment displays. With a 5V supply, 
the impedance of the MOS outputs 
is such that it limits LED current to 
only afew milliamps; current-limiting 
resistors are not required. 

After each count of 10, the “Carry 
out” output (pin 5) goes high, and this 
is used to clock the succeeding stage 
in the chain. So with three stages cas- 
caded together, the maximum count 
is “999”. Naturally, the display is 
arranged so that the count progresses 
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from right to left, so the rightmost digit 
is the least significant. 

The count can be reset to zero at 
any time by pulsing the 4026’s “Reset” 
input. To provide a brief positive-go- 
ing pulse, all Reset inputs connect to 
output 0 (pin 7) of the PICAXE via a 
100nF capacitor. 

Note how the piezo sounder shares 
output 0 of the PICAXE with the 4026 
CLK inputs. The BASIC program 
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prevents piezo “beeps” from affect- 
ing the display count but the reverse 
does not apply; when the count is 
incremented, audible noise emanates 
from the sounder. If this proves to be 
a problem, a switch could be used to 
disable the piezo sounder. 

As mentioned previously, tem- 
perature sensing is performed by a 
DS18B20 from Maxim/Dallas. This 
unique device provides accurate, 
direct-to-digital temperature sensing 
and requires only one data line for in- 
terfacing. Maxim/Dallas refer to this as 
their “1-Wire” interface and it allows 
the entire device to be squeezed into a 
tiny 3-pin TO-92 style package. 

The PICAXE-08M’s BASIC language 
includes support for the DS18B20 
and can read its temperature over the 
1-Wire bus using the readtemp and 
readtemp12 commands. 

The DS18B20’s native measurement 
range is from -55°C to +125°C (-67°F 
to +257°F). Each chip has a unique 
64-bit ID code stored in an onboard 
ROM and includes features such as 
9 to 12-bit Centigrade measurements, 
alarm functions and non-volatile 
user-programmable upper and lower 
trigger points. 

Need to know more? Well, technical 
data on the DS18B20 can be down- 
loaded from the Maxim/Dallas website 
at www.maxim-ic.com, whereas data 
for the HCF4026 (a direct equivalent 


to the CD4028) is available from STMi- 
croelectronics at www.st.com. 


Power supply 


To avoid damaging the PICAXE, it’s 
positive supply (+V) must never ex- 
ceed 5.5V. A diode (D1) in series with 
the board’s positive input provides 
polarity protection and drops about 
0.6V, so the board can to be powered 
from a 4-cell battery pack if desired. 

However, we recommend the use of 
a 3-cell pack or regulated 5V supply, 
in which case the diode should be 
replaced with a wire link. Take great 
care with supply polarity if the diode 
is omitted! 


Experimenter’s ideas 


As an option, an 8-way header can 
be installed on the board for connec- 
tion to the header socket (H1) on the 
Schools Experimenter (see SILICON 
CHIP, May 2005). In this case, a PICAXE 
micro must not be installed on the 
board, as the display and sensor are 
accessed from the experimenter board 
instead. As mentioned in the construc- 
tion section below, a 100nF capacitor 
must be fitted in series with input 0 
from the header in order to be able to 
reset the 4026 counters. 

If you’re feeling adventurous and 
need more than three digits, then the 
left and right sides of the PC board can 
be sliced off along rows of holes next 
to the left and right sides of IC5 and 
I@3. This allows multiple boards to 
be stacked end-to-end, thus achieving 
uniform digit spacing. Of course, you’d 
need to do this before installing any 
parts on the board! 


Construction 


Construction is very straightforward 
and should only take a few minutes 
once the wire links are in place. The 
links can be fashioned from 0.7mm 
tinned copper wire or similar and 
should be installed first (see Fig.2). 

Next, install all of the resistors and 
fit socket strips for the three displays 
(DISP1 — DISP3) utilising 6 x 5-pin 
sections. These can be cut down from 
longer 32 or 40-way strips. 

Conventional 8 and 16-way IC sock- 
ets are used for [C1 and IC3-IC5.Now 
install all the remaining components, 
noting the orientation of the flat side of 
the pushbutton switch ($1). The diode 
(D1) need only be installed if you’ll be 
using a 4-cell battery pack, otherwise 
fit a wire link in its place. 
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Blank PC boards and pre-programmed PICAXE-08M microcontrollers for 
this project are available from Michael Jeffery, Clinch Electronic Systems, 
329 Hughes Lane, Eurobin, Vic 3739. Website: http://porepunkahps.vic. 


edu.au/home/jef01/display.htm 


Please note that only Australian orders will be accepted and payment must 


be made either by cheque or by money order. Add $4.95 to all orders for 
postage and packing. Current prices (including GST) are: 


(1) Three-digit blank PC board: $12.00 plus p&p 
(2) Two-digit blank PC board (not shown in this article): $10.00 plus p&p 


(3) PICAXE-08M pre-programmed with “heating”, “cooling” or “temperature 
only” version of the software (please specify version): $5.70 plus p&p 
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Fit a LED in location “LED1” for the 
thermostatic variants of the project, 
taking care with the orientation of 
the flat (cathode) side. This LED is 
connected to output 1 of the PICAXE 
via a 330Q resistor and will illuminate 
when the temperature is above or be- 
low the programmed setpoint, depend- 
ing on the version of the software. 

However, for the “temperature 
only” version, this output is used to 
indicate negative temperature read- 
ings, so you should install the LED in 
location “LED2” instead. This gives 
a slightly more aesthetic display, as 
LED2 is aligned with the three digits. 
In this case, a link is also required in 
location LK1. 

Alternatively, the “g” segment of 
DISP3 can be used to display a “-“ 
sign for negative readings and the 
LEDs can be omitted. To do this, cut 
the track joining pads A and B (above 
DISP3) and install wire links in loca- 
tions LK1 & LK2. 

If desired, the temperature sensor 
(IC2) can also be located on-board, in 
which case it can be mounted using a 
3-way socket strip. 

If you'll be using the board with the 
Schools Experimenter, an 8-way right- 
angle header (eg, Altronics P-5518) 
can be installed for CON1. Note that 
the header is not required for normal 
(stand-alone) operation! 

Before installing the header, cut the 


end of pin 4 off so that it doesn’t quite 
pass through the PC board. The idea is 
to isolate the pin from the pad under- 
neath, while leaving a few millimetres 
protruding from the rear of the plastic 
housing. After installing the header, 
solder a 100nF capacitor between the 
cut-off pin and the track that goes to 
pin 15 of IC3 (see Fig.3). 


Setup & use 


No setup is required for the “tem- 
perature only” version. For the ther- 
mostatic (heating/cooling) versions, 
the setpoint temperature must be 
programmed after power is applied, 
as follows. 

At power up, the display will first 
show “000”, then the current tempera- 
ture for about five seconds, followed 
by three short beeps and then “088”. 
This sequence is repeated continu- 
ously to warn of a previous power 
disruption. 

If the switch is pressed when “000” 
appears, a single beep will be heard 
and the unit waits for 20 seconds 
for the set-point temperature to be 
entered. Each press of the switch 
represents one setpoint degree. Once 
the value has been entered and after 
20 seconds have expired, three beeps 
will be heard and the set-point will be 
displayed back for verification. 

From this point on, set-point chang- 
es can be made by pressing the switch 


Parts List 


1 3-digit PC board (see panel) 

1 pre-programmed PICAXE-08M 
micro (IC1) (see panel) 

1 DS18B20 temperature sensor 
(l\C2) (available from www. 
microzed.com.au) 

3 CD4026B decade counter/7- 
segment decoders (IC3-IC5) 

3 0.5-inch common-cathode LED 
displays, FND500 or similar 

1 1N4004 diode (D1) 

1 PC-mount pushbutton switch 

1 piezo transducer 

1 32-way IC socket strip 
(Jaycar PI-6470) 

1 8-pin IC socket 

3 16-pin IC sockets 

1 100mm x 0.7mm wire for links 

4 100uF 50V monolithic ceramic 
capacitors 

1 100kQ 0.25W 5% resistor 

2 10kQ 0.25W 5% resistors 

1 4.7kQ 0.25W 5% resistor 


immediately after the current tempera- 
ture disappears from the display. Upon 
pressing the switch, a single beep will 
be heard and the display will show 
“000” as before. 

When the programmed setpoint is 
“tripped”, the current temperature 
will be displayed, followed by four 
quick beeps and then the set-point 
temperature. This repeats continu- 
ously until the temperature moves 
above or below the set-point. 

To reiterate, the “cooling” ver- 
sion produces a logic high (+5V) on 
output 1 (pin 6) of the PICAXE for any 
temperature above the set-point. This 
function is reversed for the “heating” 
version; any temperature below the 
setpoint will produce a logic high on 
output 1. 

The LED is also connected to output 
1 and will illuminate when the output 
goes high. Spare pads are provided on 
the board to allow this output to be 
wired to external switching circuitry 
of your own invention. SC 


5-Band Code (1%) 

brown black black orange brown 
brown black black red brown 
yellow violet black brown brown 


Value 4-Band Code (1%) 
brown black yellow brown 
brown black orange brown 


yellow violet red brown 


100k22 
10kQ 
4.7kQ 
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URCUIT NOTEBOOK 


Interesting circuit ideas which we have checked but not built and tested. Contributions from 
readers are welcome and will be paid for at standard rates. 


REG1 7805 


(S) 
PIC A | B4 
He ji MKT MKT MKT 


10uF 
16 


T 


22pF S 22pF 
] | 7805 
; = OUT 1N4004 
POP ip oo 
IN A K 


Morse code 


identification unit 


Here’s a low-cost programmable 
Morse code identifier unit for use in 
amateur repeater stations/beacons. 
It utilises a PIC microcontroller, a 
discrete filter and a common op amp 
to generate an audio output for the 
CW tones. Up to 64 bytes (meaning 
64 dits, dahs or spaces) can be stored 
in the PIC’s non-volatile memory. 

Most of the work is performed 
by IC1 (PIC16F84A) which runs at 
4MHz. Port A is configured as an 
input, whereas Port B is configured 
as an output with all pins initially set 
low. The program continually moni- 
tors the RAO (pin 17) input, which 
is normally held high by a 22kQ 
resistor tied to +5V. A 10nF capacitor 
and 1kQ resistor connected to this 
pin suppress RF interference from 
the outside world and provide some 
protection for the PIC’s input port. 

When RAO is pulled low (via pin 
3 of CON1), the program sets RBO 
to a high state, which switches on 
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transistor Q1 and relay RLY1. Diode 
D1 suppresses back-EMF generated 
voltage spikes. 

The PIC program then reads the 
data stored in EEPROM and trans- 
lates it into a dit, a dah, or a space. 
Each byte of data is encoded as 
follows: 00 is a dit, 01 is a dah, and 
02 is a space. A data value greater 
than 02 signals the end of the data 
block, causing the micro to write a 
low to RBO to switch off the relay. 
The program then loops back to the 
beginning to wait for the next low 
on the TRIGGER input. 

The CW tones are output on RB1 
as a square wave. To remove unde- 
sirable harmonics, a low-pass filter 
comprised of three 1kQ resistors 
and 100nF capacitors converts the 
square wave into a reasonable qual- 
ity sinewave. The resultant signal is 
buffered and amplified by an LM741 
op amp (IC2). 

IC2 is configured as an inverting 
amplifier, so its voltage gain is set by 
the 10kQ input and 22kQ feedback 
resistors. This gives a gain of 2.2 and 


about a 1V p-p signal at the output 
with the wiper of VR1 set to maxi- 
mum. It is possible to increase this 
level by replacing the 22kQ resistor 
with a larger value, to a maximum 
of about 82kQ. Exceeding this value 
will result in the output signal being 
clipped and therefore distorted. 

Power can be provided by a 12V 
DC unregulated source, which di- 
rectly supplies the op amp and relay 
circuit. A 7805 3-terminal regulator 
brings this down to +5V to power 
the PIC microcontroller. 


The complete program for the PIC 
micro appears in the accompanying 
listing and is self-explanatory. It is 
written in PICBASIC and therefore 
must be compiled into “HEX” file 
format before being programmed into 
the micro’s FLASH and EEPROM. 

The author compiled the code 
using Microcode Studio, although 
any PICBASIC compatible compiler 
would be suitable. Check out the 
commercial compilers at www.don- 
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4 Morseident.bas Version 2.0 01/06/2005 


EKER AEA AERA EE EERE TE EAEREE EL ER ERRATA EE EEA EERE R EDR KAAEEERESERESA EER EER AT OEE 
3 


TRISA = %11111 
TRISB = %00000000 
A VAR byte 

D VAR BYTE 

LET PORTB = 0 


‘set PORT A as inputs 
‘set PORT B as outputs 


eeprom 0,[02,02,00,00,00,01 ,02,01,00,01,02,00,00,01 ,01,01,02,01,02,00,00,02,01 01 ,02,02] 
:standby 

IF PORTA.O = 1 then standby ‘wait for button press on PIN 0, port A 
‘transmit 

HIGH PORTB.O 
gosub vk2tim 
LOW PORTB.O 
GOTO standby 


‘close TX relay 


‘open TX relay 


‘dit 


SOUND PORTB.1,[120,05] 
PAUSE 100 
return 


‘dah 

SOUND PORTB.1,[120,20] 
PAUSE 100 

return 


"space 
PAUSE 200 
return 


‘SPACE 


‘vk2tim ‘read CW information from EEPROM 
for a = 0 to 63 step 1 

read a,d 

IF d = 00 then gosub dit 

IF D = 01 then gosub dah 

IF d = 02 then gosub space 

NEXT a 


Return 


These binders will protect your 
copies of SILICON CHIP. They 
feature heavy-board covers & are 
made from a distinctive 2-tone 
green vinyl. They hold 12 issues & 
will look great on your bookshelf. 


* 80mm internal width 
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PIC16F84A, while a PIC1I6F628A 
will hold a further 64. If you use 
the code as the basis of your own 
design, please include a credit to 
the author. 
James Cutler, VK2TIM, 
Werrington, NSW. 


Contribute And Cheese Your 


As you can see, we pay good 
money for each of the “Circuit 
Notebook” items published in 
SILICON CHIP. But now there are 
four more reasons to send in 
your circuit idea. Each month, 
the best contribution pub- 
lished will entitle the au- 
thor to choose the prize: 
an LCR40 LCR meter, a 
DCA55 Semiconductor Com- 
ponent Analyser, an ESR60 Equiva- 
lent Series Resistance Analyser or an 
$SCR100 Thyristor & Triac Analyser, with 


tronics.com.au or search the ’net for 
various free or limited editions. 
The “eeprom” line in the listing 
contains the actual message data 
and this should be changed to suit 
your installation. Up to 64 dits, dahs 
or spaces can be crammed into a 


Fax (02) 9979 6503 or phone (02) 
9979 5644 & quote your credit 
card number. 


to send that brilliant circuit 
in. Send it to SILICON CHIP and you could 
be a winner. 

You can either email your idea to 
silchip @ siliconchip.com.au or post it to 
PO Box 139, Collaroy, NSW 2097. 
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the compliments of Peak Electronic 
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Automatic soldering 


iron controller 


After leaving my soldering iron 
running all night a couple of times, 
I developed this simple circuit to 
automatically switch it off when 
nobody is around. A PICAXE micro 
(IC1) monitors the output of a PIR 
sensor that is “watching” the work- 
shop and as long as movement is 
detected, the soldering iron remains 
powered up. 

However, if no movement is 
detected for 15 minutes, the iron is 
switched off via RLY1, which con- 
trols the 240VAC mains active line 


REG1 7805 


to the iron via its normally-open 
contacts. In case the operator is still 
in the area, the piezo transducer 
sounds an alarm 30 seconds before 
the time-out period. 

To operate initially, simply press 
the “ON/OFF” switch (S1), which is 
monitored on input 3 (pin 4) of the 
micro. The micro then generates a 
“beep” and starts a 15-minute timer 
(see program listing). Whenever 
input 1 (pin 6) of the micro goes 
low within the timing period, the 
timer is restarted. 

A variety of sensors could be 
used to trigger input 1 and restart 
the timer. Active-low devices are 
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wired via diode D2, which prevents 
anything higher than +5V being 
applied to the PICAXE input. Ac- 
tive-high devices are handled by 
transistor Q1, which acts to invert 
the signal before applying it to the 
same input. 

The power supply is the standard 
bridge rectifier (BR1), filter capaci- 
tor and 3-terminal regulator (REG1) 
combination, providing +5V to 
power the circuit. Make sure that 
the relay contacts are rated for 
250VAC operation and exercise the 
usual care with all mains wiring. 

Jeff Monegal, 

North Maclean, Qld. ($50) 
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; Automatic Soldering Iron Controller — PICAXE-08 Vers 1.00 12 June 2005 
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symbol iron=2 ‘soldering iron control relay on this pin 
symbol pir = pint ‘PIR (or other) people detector on this pin 
symbol timeri = w0 

symbol timer2 = b9 


low iron 


start: 
if pin3 = 0 then pressed 
pause 50 
goto start 


pressed: 
pause 50 ‘debounce the button 
if pin3 = 0 then yes_pressed 
goto start 


yes_pressed: ‘system has now been turned on by operator 
high iron ‘so turn the soldering iron on 
sound 4,(100,15,85,20) 
timert = 0 


time_loop: 
if pir = 0 then clr_timer 
pause 500 
timeri = timer’ + 1 
if timer1 > 1800 then time_out ‘1800 equals about 15 minutes 
if pin3 = 0 then but_press 
goto time_loop 


clr_timer: 
timeri =0 ‘reset timer 1 
timer2 =0 ‘reset timer 2 
goto time_loop 


time_out: 
timer2 = 0 


cont_Ip: 
if pin3 = 0 then oper_can ‘button press cancels time out 
if pir = 0 then cir_timer ‘the people detector has activated 


to_lp: 
if timer2 > 23 then times_up ‘this number equals a time of about 30s 
sound 4,(50,10,40,30) 
pause 1000 
timer2 = timer2 + 1 
goto cont_lIp 


times_up: 
low iron ‘time has run out so switch off the iron 
pause 100 
goto start 


oper_can: 
pause 50 ‘debounce the button 
if pin3 = 0 then tmr_reset 
goto to_Ip 


tmr_reset: 
sound 4,(90,15,65,20) 
goto clr_timer 


but_press: 
pause 50 
if pin3 = 1 then time_loop 
low iron ‘switch off the soldering iron 


switch_off: 
pause 50 ‘wait until the button is released... 
if pin3 = 1 then start '.. before restarting the program 
goto switch_off 
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Improved speed 


alarm sensor 


The electromagnetic induction 
sensor described with the Speed 
Alarm (SILICON CHIP, Nov. & Dec. 
1999) works well on rear-wheel 
drive vehicles but can be prob- 
lematic on some front-wheel drive 
models. 

In rear-wheel driven vehicles, the 
tail shaft typically rotates about 2.5 
times faster than the wheels and 
does not move up and down much 
relative to the chassis at the gearbox 
end. This makes it easy to mount a 
pick-up coil in a position that will 
maintain a reasonably constant dis- 
tance from the rotating magnets. 

Unfortunately, the small drive 
shaft diameter and its slower rota- 
tional speed in front-wheel driven 
vehicles make it difficult to get an 
adequate signal from the sensor. In 
addition, readily accessible points 
on the drive shaft usually have 
large movements relative to any 
practical attachment point for the 
pick-up coil. 

For use as a 50km/h warning 
around local suburban streets, I 
found that the sensor could be dis- 
pensed with and an input from the 
ignition points (suitably attenuated) 
used instead. To make this arrange- 
ment work, a microswitch was fitted 
to the gear lever so that the unit oper- 
ated only when in fourth gear. 

This worked well but when I 
switched to a vehicle with automatic 
transmission, the marked difference 
between engine and road speeds 
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meant reverting to a driveshaft sen- 
sor. My design for an improved ver- 
sion was made as follows: 

First, extract eight small cylindri- 
cal magnets (6mm dia. x 4mm long) 
from a “Magnetix”™ toy, available 
from K-Mart. These magnets are very 
strong for their size and are set flush 
(all with the same polarity) in holes 
round the flat face of a 60mm dia. 
x 20mm thick wooden disc, which 
also has a central hole to match the 
driveshaft’s diameter. Two holes are 
drilled through parallel to the faces 
to accept 4-5mm screws and the disc 
is then sawn through at right angles 
to these holes, so that the disc can be 
clamped around the drive shaft. 

A proportional Hall-effect sensor 
(UGN3503U) is potted with epoxy 
inside a piece of brass tube with a 
flat brass shim soldered to one end. 
Before potting, its three leads are 
shortened and soldered to flying 
leads, so that the solder joints will 
be buried in the epoxy. The flat (ac- 
tive) surface of the sensor must be 
positioned against the shim. 

The completed sensor assembly is 
held on a wooden arm, which is a 
running fit on the shaft. This is again 
split, so that it can be mounted next 
to the magnet disc. The arm is long 
enough to rest against part of the 
front suspension so that it cannot 
rotate forwards and a light spring 
stops it from going too far back when 
in reverse. 

This method ensures that the 
sensor is always at the correct dis- 
tance (about 3mm) from the magnet 
disc. A plastic collar is wired to the 


shaft to keep the disc and arm close 
together. 

The idea of a wooden bearing 
on a steel shaft may seem a touch 
medieval but well-oiled wood is an 
excellent bearing surface and the 
load here is very small. The photos 
show the disc and sensor arm sepa- 
rately and mounted side by side on 
a short dummy axle. 

Allthree leads from the UGN3503U 
must be cabled back to the speed 
alarm box, with the supply and 
ground pins of the sensor connected 
to the +5V and ground rails at any 
convenient point on the alarm’s PC 
boards. The output of the sensor goes 
to the inverting input of comparator 
1G2a via the existing 1kQ resistor. 
With no magnet nearby, its output 
sits at 2.5V and goes up or down 
(depending on polarity) by about 
0.5V as the magnets pass by. 

As the bias voltage on the non- 
inverting input of [C2a also sits at 
2.5V, it will need to be altered to get 
a reliable signal at the comparator’s 
output. This can be achieved by 
replacing one of the 2.2kQ resis- 
tors (connected to the anode of D3) 
with a 1.8kQ resistor; the polarity 
of the magnets determines which 
of the two 2.2kQ resistors needs to 
be replaced. 

One major advantage of using a 
Hall-effect sensor over the original 
induction sensor is that its output 
pulse amplitude does not depend 
on how fast the magnets pass the 
sensor. 

Robin Stokes, 

Armidale, NSW. ($40) 
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If you’d been off the planet for the last five years and 

considered a snake’s pit of cables linking computers and 
peripherals as normal, then today’s wireless connectivity 
could come as quite a surprise. 


( Ninany 72 hate cables — and 
many Y2K era PCs had over a 
dozen of them. 

Although obviously wire and con- 
nector free, wireless linking tradition- 
ally involves tradeoffs between power, 
range and speed. 

Thus low power modules like the 
433MHz units we’ve recently featured 
have fair range but only slow data 
speeds, while faster rates (900MHz 
cellular, etc) come with higher power 
demands, not easily met by batteries. 
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and XBee Pro (100mW) ZigBee 
devices. Expect prices to be in the 
$20-$30 range when they start arriving! 


by Stan Swan 


Much higher frequencies, such as 
the license-free 2.4GHz slot, offer 
greater bandwidth so more data can 
be squeezed into the same signal 
spectrum. However microwaves are 
very line of sight, so ranges may be 
greatly reduced. Phew — it’s all com- 
promises... 

Acting in a similar manner to line- 


Larger-than-life pics ~ 
of MaxStream’s XBee (1mW) 


of-sight microwaves, infrared data 
remained the only easy wireless tech- 
nique five years ago, although its need 
for clear links meant IR could never 
punch data pathways through walls, 
filing cabinets .. . or even paper. 

To overcome this limitation, WiFi 
(IEEE802.11x) — which itself has 
undergone three recent revamps 
(a,b,g with “n” due this year) — and 
Bluetooth (IEEE802.15.1) evolved. 

Bluetooth, although initially a 
sleeper, now features in almost all new 
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Comparison between WiFi, Bluetooth and now ZigBee wireless systems. As you can see, WiFi is still king of the roost 
when it comes to range but ZigBee offers many advantages over Bluetooth — range included. Consume PAN (Bluetooth use) 
stands for Personal Area Network. 


cellular phones and such consumer 
peripherals as headsets, photo print- 
ers and PDAs. 

The Bluetooth title incidentally 
honours tenth-century Viking King 
Harald of Denmark, famed for feasting 
on blueberries until his teeth appar- 
ently were stained blue. His admin- 
istration skills however were even 
more legendary, since for a period (no 
doubt in their blueberry off season) he 
managed to unify the war-mongering 
provinces of Scandinavia to work 
together (maybe raiding neighbour- 
ing blueberry patches!), much in the 
way that today’s Bluetooth seamlessly 
links cameras, PCs, headsets, and cell 
phones etc. 

You may groan with the near- 
bewildering rate of progress and worry 
about security and 2.4GHz “RF smog” 
but now there’s a further offering. 


ZigBee! 

In an attempt to simplify wireless 
data communications, yet another 
approach has recently emerged and 
is showing considerable industry 
support and promise, Formally based 
on IEEE 802.15.4, it’s better known as 
ZigBee. 

No, ZigBee is not just a whacky 
marketing title dreamt up over a 
4-hour liquid lunch. Instead, it 
honours the energy-efficient zigzag 
“wagele dance” of honey bees, which 
directs worker bees to nectar sources. 
It was first studied by Austrian zoolo- 
gist Karl von Frish in 1943. 

Available at 915MHz and 2.4Ghz 
(with the lower 915MHz being just 
20kbps), ZigBee has several power 
ratings, with just 1mW the most com- 
mon. 

It’s somewhat of a Bluetooth “lite” 
since, although it has similar cross- 
room range, it’s slower but far more 
energy efficient. Remember that trade- 
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off above between range, speed and 
power? 

ZigBee is further able to be imple- 
mented with simpler electronics and 
(in time) may be so cheap that even 
light switches could have it inbuilt, 
leading to more flexible and cheaper 
control layouts. 

Yes, wireless light switches! Given 
the obscene costs now associated 
with 240VAC fittings, mains cabling, 
conduit and redecorating (not to men- 
tion the difficulty of relocation), this 
may be a very welcome development 
indeed. 

The table above is a brief feature 
summary of these three main wire- 
less data technologies. All are on the 
globally license-free (and increasingly 
“noisy”) 2.4GHz band. 

Power demands of ZigBee devices 
are so tiny that low duty-cycle appli- 
cations may average current drains of 
only microamps, allowing batteries 
to last years — approximating their 
shelf life. 

Marketing is already playing on this 
benefit, with “Five years offa few AAs” 
noted! Solar powering from scavenged 
room light may even be feasible. 

A more dramatic feature however 
relates to the relaying of data to a 
specified address on the 255-device 
ZigBee network. 

This conjures up visions of your 
door keys relaying “Hi family, Pm 


Get used to the ZigBee logo... you’re 
going to see a lot more of it shortly! 


home” details to the beer fridge, via 
perhaps a network of ZigBee devices in 
light switches and ad-hoc networked 
sensors throughout the house. 

Unlike the simplex and error-prone 
nature of 433MHz units, handshaking 
for data reliability is supported too. 
This makes more professional ap- 
plications attractive, suiting drive-by 
utility monitoring and on-demand 
telemetry, etc. 

Although only ratified late 2004, 
many makers already offer modules, 
typified by the postage-stamp-sized 
“XBee” from US firm MaxStream 
(www.maxstream.net), 

These come as either a 1mW or a 
more powerful and sensitive long- 
range 100mW “XBee Pro” and allow 
easy RS-232 or USB connections to 
suit microcontroller interfacing. 

Both look very “user friendly”, 
with Hayes-style “AT” command 
radio modem features, although the 
low Picaxe serial data rates (typically 
just 2.4kbps) may rather “waste” the 
250kbps Xbee horsepower. 

Since high-gain 2.4GHz antennas 
are compact and very easy to organise 
(see www.usbwifi.orcon.net.nz), line- 
of-sight control ranges to a kilometre 
should be feasible with even the 1mW 
version 

All manner of exotic applications 
arise with this new technique, the 
least of which could be ZigBee-fitted 
and powered solar garden lamps, all 
“chatting” across the neighbourhood 
and winking mesmerising messages 
together while exchanging wireless 
data about their owners’ lifestyles. 
They’ll probably be all the rage by 
next Christmas... SC 


References: 
References are conveniently hosted at 


www. picaxe.orcon.net.nz/zigbee.htm 
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In the December issue we had our first look at the Viper robot from 
Microbric - a new concept in project building that can turn a beginner 
into an expert in seconds! Now we’re going to start adding more 
functionality to the Viper by giving it some infrared control capability 


ne of the difficulties new or 
O would-be electronics enthusiasts 

have is the (perceived?) dif- 
ficulty of soldering, component identification and actual 
construction. 

While those more experienced in the art would say “just 
getin and learn it!” there is arguably nothing more discon- 
certing to a beginner than building a project and finding it 
doesn’t work, or work as intended, often due to a simple 
error that, with just a little bit more knowledge, would be 
easy to spot and fix. 

Many’s the project that has been thrown into a cupboard 
(or even bin!) for this reason. 

That was one of the stumbling blocks that Microbric 
wanted to avoid. And with their unique “bric” concept, 
they’ve succeeded very well! Soldering has been completely 
eliminated. If you can fasten a nut on a screw, you can 
build with Microbric. 

Component identification has been eliminated, again 
due to brics. Now it’s modular — some modules contain 
individual components, others a complete circuit element. 
But when you connect them together, they simply work! 

And the parts are reusable — you can dismantle and 
rebuild as many times as you like. 

With Microbric, you can build complex electronic de- 
vices with little or no prior electronics knowledge. You will 
learn as you go — that’s another one of the strong points. 
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Part 2 by Ross Tester 


And that knowledge is not limited to 
electronics — other concepts will be cov- 
ered along the way such as mechanics, 
programming and even designing your own projects. 
Incidentally, if you missed our Microbric introduction in 
December, we strongly suggest you read that before reading 
on. It covers the concepts and the fundamentals which are 
necessary background to building more complex robots 
(Back issues are available for $8.80 each including p&p). 


Minimum hardware requirements 

Before we get down to the nitty gritty, we should cover 
what you need in the way of a computer. 

Virtually anything from PII 233 up (Pentium II, 233MHz) 
will be fine. It would be hard to imagine one of those 
machines not running Windows 98, Me or XP — but that’s 
what is required. 

You'll need a minimum 32MB of RAM (again, hard to 
imagine anything less) and at least 120MB of free hard disk 
space. As far as sound and graphics are concerned, any 
Windows-compatible sound card will be fine and 800 x 
600SVGA with 4MB RAM will be required. As the manual 
comes on a CD, a CD-ROM (minimum 8x) is essential. 

The one area you might have problems with is an RS232C 
port. That’s required for data transfer to and from the Viper 
and regrettably, many modern computers don’t have one, 
using USB ports instead (here’s where older computers 
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will come into their own!). If your computer doesn’t have 
RS232C, a USB-to-RS232C converter/adaptor may be the 
answer (they’re cheap enough!) But note that we have 
NOT tried programming the Viper using this method so 
cannot guarantee it. 


The Viper kit 


When you open up the Viper kit (Dick Smith Electron- 
ics, K-1800, $199.00) you might think that you’ve been 
shortchanged because only about half the box is populated 
with bits. 

That’s deliberate — the kit contains all you need to put 
together the Infrared Controlled Viper with: 

e A motherboard (contains the microcontroller “brains” of 
the robot along with batteries and programming port 

e Two micromotor modules (each houses a high quality 
motor and metal gearbox plus the electronics to run 
them) along with two wheels; 

e The infrared receiver module (receives the output from 
the infrared remote controller, also included); 

e A buzzer, (plays notes and beeps; even has a volume 
control) 

e Two LED modules (with driver circuitry built in); 

A button (to start and stop your program); 

e A switch sets the different modes of operation in your 
program input); 

e A bump sensor (detects obstacles in the robot’s path) 

Plus an RS232 cable, software on CD-ROM and screw 

driver 

And, of course, the connecting pieces to allow you to 

put it all together. 

The blank areas in the box are for supplementary or 

expansion kits, available separately, which you can then 

keep with the the main Viper kit. These includes Wheel 

Packs, Line Tracker modules, Sumo (robot wars) modules 

and even advanced projects such as the Spiderbot and 

Dragster. 


Giving the Viper Infrared Control 


We’re assuming that you have built the Microbric Viper 
(as per December 2005 issue) and have had a lot of fun 
playing with it. Now that fun is going to be magnified a 
whole lot because adding infrared control opens up whole 
new horizons. 


The infrared transmitter 


When you look at the hand-held infrared transmitter, 
you'll probably think that it is just about the same as all 
of those infrareds you already have for the TV, VCR, DVD, 
set-top box, home theatre system, air conditioner... and 
you wouldn’t be far wrong. 

Most infrared remote controls work in very similar 
ways. They simply impress a digital code of pulses onto 
an infrared beam. Needless to say, because it’s infrared, 
you cannot see the beam. But most video cameras can, 
especially the cheaper ones such as webcams and security 
cams because, for the most part, they don’t have any filter- 
ing to “keep out” infrared. 

But even many stock-standard camcorders can “see” 
infared. If you aim the camera at someone holding the 
infrared remote across aroom, then get them to push but- 
tons, you’re likely to see a continuous bright white light 
in the viewfinder (assuming it’s working as a camera, not 
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a video player!). Connect to a TV set 
or monitor for a better view. 
Incidentally, this is a good way 
to check that the infrared remote 
control (for anything!) is working 
before you change the batteries. 
Many a perfectly good battery 
has been thrown out when it has 
been something else that hasn’t 
worked (eg, the loose nut on the 


keyboard ...). 


It’s all in the timing 


The particular remote con- 
trol supplied uses the 12- 
bit Sony InfraRed Control 
(SIRCS) protocol — if you 
want to, you’ll find plenty 
more information about 
this protocol on the web 
(Google SIRCS). 

Each of the buttons on 
the remote control puts 
out a slightly different 
digital code. These 
codes are in the form 
of pulses which are 
far too fast for us to 
see, even when looking 
at them via a camera. Pressing 
different buttons results in very small differences between 
each pulse train. 

The receiver which we are about to fit to the Viper de- 
tects this pulse train, regardless of which button is pressed 
and translates it into language (actually electrical levels) 
the microprocessor can not only understand, but act upon 
and send the appropriate command. So it is actually the 
microprocessor which works out which button is pressed, 
not the receiver itself. 

One button might tell the microprocessor to apply power 
to both motors equally and move the Viper forward. 

Another button, for example, might be interpreted as 
applying power to one motor and applying reverse power 
to the other motor — which, fairly obviously, will turn the 
Viper in the direction of the wheel rotating backwards. 

Naturally, not all the buttons on the remote control will 
do anything (at least, not at the moment). Later on, as you 
become more adept at BASIC ATOM programming, you 
might be able to put some of the other buttons to use to get 
your Viper to do some really kinky things! 

But let’s get back to the task in hand: getting the Viper 
to work with the infrared remote. 


Modifying your Viper 
First of all, attach the Infrared Receiver module to Pin 6 
on the Microbric motherboard. That’s the simplest part! 
In order to use the remote control with the microcon- 
troller, you will need to follow a sequence of steps to preset 
the remote to work with the microcontroller. 
a. Put two AAA batteries into the remote control unit. 
b. Simultaneously hold down the S button (in the middle 
of the arrows) and the B button on the remote (a red light 
will go on in the top left hand corner of the remote.) 
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Set LED to low 


Wait for IR signal 


we 


Signal received 


= 


Yes 


Analyse signal 
Too high/Too low 


Within parameters 


lf = set value for subroutine, 
run motor, buzzer or LED 


Flowchart for infrared control of the Viper. When the 
signal is received by the infrared receiver and passed 
on to the microcontroller, it is looking for one of the 
valid codes from the table below. 


| Remote Control Button 16 bit ‘words’ 
Buttc 


| 8button | 1 | 1 | 4 
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c. Press the number sequence O 1 3 on the remote 
buttons. 

d. Press the red power button on the remote. 

e. The remote is now configured to work with your 
microcontroller. 

Note that buttons A, C, D, E, F and G are for setting the 
remote control into different modes which are not required 
for this project. Avoid pressing these buttons as this will 
inadvertently set your remote into another mode. 

You can always return to the ‘B’ mode by pressing the 
B button. 


Entering the BASIC program 

Open a new file on your computer and call it IRPro- 
gram.bas 

You could type in the program as listed but it is fairly 
long and complex, so the chances are you will make a 
mistake. And one mistake could stop your project from 
working. It’s much simpler (and safer!) to load this program 
from the supplied CD (phew! Saves a lot of typing!). Save 
it (File/Save As...) to a location on you hard drive before 
programming it into the microcontroller. 

In this program you will be using the PULSIN command. 
This is a command that tells the microcontroller to wait 
for a pulse signal. You will note that it specifies the Pin 
for the input and then states what to do in the 0 state and 
the 1 state. 

Some things to note about the program: 

e This program will accept a signal from the remote 
control, analyse it, and then, according to the binary 16 
bit number received, will either run the motor forwards, 
backwards, turn the LED on or play a tune. 

e The ‘pulse’ sequence is necessary to check all the pos- 
sible incoming combinations. It is tedious to type in, but 
gives this program its flexibility to use multiple buttons 
to drive it. 

e Each of the buttons on your remote control has a spe- 
cific 16 bit binary number (referred to as a 16 bit ‘word’). 
You can see four of them represented in the TESTIRDATA 
subroutine. 

The 16 bit numbers for each of the buttons on your remote 
control are written in the table below. You can use them 
to program 14 separate functions. SC 
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Screw _the_ 
nstructions. 


With a few tums of a screwdriver, a PC and some imagination, you can turn the Microbric™ Viper 
into anything you want. To see it in action, turn up at Dick Smith Electronics. 


Exclusive to 
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BY JOHN CLARKE 


PART 4 = 


THE SOFTWARE . 
AND DRIVING Ii 


Operating the MIDI Drum Kit via a computer requires 
software to be installed. In this final article we shall 
describe this final aspect of the MIDI Drum Kit. 


s mentioned in earlier parts, 
A: you want to use the MIDI 

Drum Kit with a computer, as 
distinct from a MIDI instrument with 
its own synthesiser, you will need 
to install sequencer software and 
perhaps a serial port driver 
(with the option to install a 
USB driver). 

The sequencer software 
provides the means to senda 
MIDI signal to the computer 
and to drive the sound card’s 
synthesiser. 

There are many sequenc- 
ers available on the market; 
we have tested the MIDI 
Drum Kit using Propeller- 
head’s Reason, the Computer 
Muzys CM Studio, Tracktion 
and Rave. 

Rave is, by far, the easi- 
est-to-operate sequencer. 
Of course you can use other 
sequencer software, however 
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we recommend using Rave first un- 
less you are already well versed in 
using the others. Rave for Windows 
is available as a free download from 
the net. 

This software (or another sequencer 


While there are many sequencers available, Rave is the 
one we recommend for beginners and novice users. It’s by 
far the easiest to operate. 


program) is the only software you will 
need to install if you are connecting 
to the computer using the sound card 
input via a games port. In this case, 
make sure the Port settings on the MIDI 
Drum Kit are <MIDI PORTS>. 

Many sequencers are a lit- 
tle daunting when you start 
them up due to their hugely 
complex control features. The 
Rave sequencer is ideal for 
first-time users to get the MIDI 
Drum Kit up and running. It 
is easy to use with the MIDI 
Drum Kit. 

If you want added features 
then you must use a commer- 
cial sequencer. 

The Computer Muzys CM 
Studio, for example, is avail- 
able on the CD supplied with 
“Computer Music” magazine 
from Future Publishing in the 


UK. (www.computermusic. 
co.uk). Check it out at your 
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newsagent. The software requires a 
500MHz PC or Mac. 
Reason can be found at www. 


propellerheads.se and the Tracktion 


sequencer is found at www.rawmate- 
rialsoftware.com or at www.mackie. 


com/traktion. 


What, no games port? 


Few computers these days have a 
games port. If you are in this position, 
you can connect via a serial port, or 
failing this using a USB port via a USB 
adaptor. 

USB connection is the most finicky 
way of operating the MIDI Drum Kit 
and if you have a serial port it is rec- 
ommended to use it rather than via 
USB. 

For USB use, there are two options. 
Firstly, you can use a serial-to-USB 
converter and use it in conjunction 
with the MIDI serial driver. Software 
to set up a USB-to-virtual serial port 
driver will be required and this is nor- 
mally supplied with the Serial to USB 
converter. (See the separate breakout 
panel for the USB installation). 

For this option, the Port settings on 
the MIDI Drum Kit will need to be set 
to <SERIAL PORT>. 

Alternatively, if you use a MIDI-to- 
USB converter (available from music 
shops or on the ’net) then you only need 
to install the sequencer software and 
the MIDI-to-USB driver. In this case, 
make sure the Port settings on the MIDI 
Drum Kit are <MIDI PORTS>. 

The MIDI-to-USB converter connects 
directly into the MIDI outlet on the 
Drum Kit. Installation of the software 
for this will be included with the con- 
verter when you buy it. 

We will only describe setting up the 
Serial-to-USB converter since this is 
the cheapest option. 


Checking computer settings 


When installing any programs or 
drivers, you need to be logged on to 
your computer as an administrator. 

Before installing the sequencer 
software, it is best to check the set- 
tings in your computer to make sure 
that the sound card is set up correctly 
for MIDI. 

For Windows XP select Start/control 
panel. Ifit is set in the ‘category view’ 
mode, switch to ‘classic view’. Now 
select sounds, speech and audio de- 
vices/audio/midi music playback. 

In the MIDI music playback, select an 
MPU-401 compatible synthesiser (eg, 
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Microsoft GS Wavetable SW synth). 


Sounds and Audio Devices Propertie 


eis 
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C Use only default devices 


Also make sure volume is up for the 
synthesiser. 


Do this by selecting volume in the 
MIDI music playback box and check- 
ing settings for the SW Synth. 

This is similar for Windows 98. In 
this case, select Start/Settings/Control 
Panel/Multimedia/. In the multimedia 
properties select MIDI and an MPU- 
401 compatible synthesiser for inter- 
nal synthesis. (eg. ESFM Synthesis 
(220)) 

Also check that the volume con- 
trol level for the synthesiser is up 
(double click the speakers icon on 
the taskbar). 


Driver signing 
Later versions of Windows include 
driver signing. You need to check that 


Driver Signing Options 
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this is not set to block programs from 
being installed. 

To check the settings in Windows 
XP, select Start/control panel/hard- 
ware/driver signing. Click on the Warn 
only button, if not already selected. 


Screen saver and power 
management 

When running the sequencer soft- 
ware, be sure to turn off any screen 
savers and any power-down energy 
management set for your computer. 
You can check these settings in the 
Control Panel and look for the Display 
options, 

If you are playing your Drum Kit 
and the screen saver starts or energy 
management shuts down a system, 
expect some huge latency in the sound 
output, 


Rave installation 


The Rave sequencer program is 
available from the website (http:// 
www. files1.sonicspot.com/rave/rave. 
zip). The zip file is 647kb and can be 
unzipped in the normal way. The soft- 
ware was written to run on Windows 
3.1 and so unless your computer is 
very old, it should run on just about 
any computer using Windows. 

We have tested the software on Win- 
dows 98, Windows Me and Windows 
XP, The only problem we have expe- 
rienced is during installation, where 
error messages are shown because 
the DOS help file is not installed on 
the computer. This is just a software 
glitch that only occurs because the 
software was written for Windows 
3.1. This operating system relied on 
having DOS installed. 

Once the Rave software is installed, 
the error messages do not affect the 
operation of the Rave sequencer. 

Download and save the rave.zip 
file from the location shown above to 
a directory (or folder) called C:\rave 
(or similar) and unzip in the normal 
way. 

To use the wizard it is usually only 
a matter of double clicking onto the 
rave.zip file and following the prompts 
to unzip to the rave folder. If you are 
using Windows 3.1, then use Pkunzip 
to extract the zipped files. 

When the file is unzipped, double 
click on the setup.exe file. This will in- 
stall the software to the C:\rave folder. 
During installation the computer may 
ask if you want to run this software 
with an unknown publisher. In this 
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case click on the Run tab. 

As mentioned, if you are using a 
current version of Windows that does 
not include DOS, there will be an error 
message saying could not open the file 
c:\dos\doshelp.hlp. Click on ignore. 
A similar DOS shell error will also be 
shown. Again, click on ignore. Click 
on close after the general protection 
fault error is shown. 

The three screens below show the 


error Messages. 


When installation is complete, 
navigate to the folder c:\rave. Single 
click onto rave.exe (c:/rave/rave.exe) 
then to “File” and then select create 
shortcut from the list of options. Drag 
the shortcut to the desktop (this does 
not apply with Windows 3.1). Also 
copy the midiout.drv file (found in 
the c:/rave folder to the c:\windows\ 
system folder. 


Serial or USB operation 


If you are connecting to the serial or 
USB port, you will need to install the 
requisite drivers now. Details are in 
the separate serial port driver section 
and Serial-to-USB section. Do not for- 
get that if you are using the Serial-to- 
USB converter, the MIDI serial driver 
will also be required. For a MIDI to 
USB driver install as per the instruc- 
tions supplied with the unit. 


Setting up Rave 

Once you’ve started Rave in the 
normal way, select “Options” and 
the “midi thru” box to bring up a tick 
against the MIDI Thru. The sound 
card synthesiser will not produce any 
sounds unless this box is ticked. 

Check that the Options/Metro- 
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nome/Bars Count In is set to at least 
1 (if this is set to zero you will not be 
able to record) 


} Metronome Options 


Check in the Options/Output As- 
signments. The settings should show 
the MIDI Mapper. 


You will need to add in (check the 
Add New box) the assignment 10 that 
is mapped in channel 10 as shown in 
the set output assignment box. Click 
OK to place this into the output as- 
signment selections list. 


Playing the MIDI Drum Kit 


You are finally ready to play the MIDI 
Drum Kit. Connect the serial, USB or 
games port lead between the MIDI 
Drum Kit and the computer, switch 
on the MIDI Drum Kit 
and check that you can 
play the instrument 
and hear it through 
the soundcard output 
using headphones or 
loudspeakers. If you 
cannot hear anything, 
make sure the volume 
is turned up on the 
computer and that the 
sound works on other 
mediums such as the 
CD player. 

If the CD player 
works and sound still 
cannot be heard with 
the Drum Kit, double 


check that “MIDI Thru” is ticked in 
the Rave/Options settings and that 
you have selected the correct port in 
the settings menu on the MIDI Drum 
Kit. You should also check the set- 
tings mentioned in the MIDI serial 
driver section and the Serial-to-USB 
sections. 


Recording 

To record, select File/new. Save 
as ‘yourfilename’.blk. The follow- 
ing track details will be displayed. 
Where the Output is shown, change 
the number to 10 otherwise the drum 
sounds will just be instrument notes. 
This channel selection also applies to 
the Computer Muzys and Tracktion 
sequencers. 

Click onto the REC(ord) button to 
begin recording. The tape transport 
position marker will start to count up 
after a second or so and you are now 
recording. 

The play, fast wind and stop but- 
tons operate the same as any tape 
or video recorder, so you can stop, 
rewind and play the composition. 
Selecting File/save saves the recorded 
composition. 

You can multi-track record if you 
want to. This lays down another 
recording alongside the original re- 
cording, leaving the original intact. 
So you can playback with more than 
one track, as if there is more than one 
Drum Kit playing or you can record 
another instrument such as a keyboard 
to accompany the Drum Kit track. 

To multi-track record, left-click the 
mouse pointer in the track name block 
(eg where Silicon Chip 2 is positioned 
in the screen grab below) to select the 
second track. These are initially set 
with an unnamed label but they can 
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be renamed by right clicking on the 
word, using the backspace to delete 
the word and rewriting your required 
name. The selected track can then be 
recorded as a separate track with the 
original recording. 

Up to 32 tracks can be recorded. In 
the right hand blocks, there is the op- 
tion to change the patch (instrument), 
the volume, pan and quantisation. The 
easiest way to understand the changes 
is to play with them! 


Latency 


Latency is the delay between when 
the MIDI signal is sent to the sequencer 
and when the sound is heard. The 
Rave sequencer does-not have a facil- 
ity to adjust latency but most other 
sequencer programs do have. 

Note that latency is sound-card 
dependent. The Realtek sound card in 
our test computer could only provide 
a latency of 32ms minimum when 
used with Propellerhead’s Reason. 
Setting for a shorter latency caused 
sound break-up. 

The other commercial sequencers 
we tested did not provide a suitable 
reduction in the latency. Ideally, a 
sound card that supports ASIO (Au- 
dio Stream Input Output) should be 
used to allow adjustment for minimal 
latency. 

With Computer Muzys select Sys- 
tem/Audio Hardware. 


Then select the Driver Type as either 
a Direct Sound or ASIO driver if the 
output device supports it. Select the 
Device Setup tab to alter the latency 
and use the right or left mouse but- 
ton to increase or decrease the value 
respectively. 

The drum sounds will become bro- 
ken up if this latency is set too small 
in value. Just increase the latency until 
the drums sounds are correct and the 
latency is at a minimum. 

Note that if the latency does not 
appear to change regardless of the set- 
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ting, it is probably due to the sound 
card. It may not be ideally suited for 
direct MIDI input with low latency. 

Try to update the driver from the 
manufacturer’s web site. If this does 
not help, use a sound card that sup- 
ports ASIO drivers. 

When setting the latency for other 
sequencers you usually select Edit\ 
Preferences\ then select the audio 
section and change the sound card 
driver. 

The slowest sound card driver is the 
MME type while the ASIO types are 
the fastest. If your sound card does not 
support the ASIO driver then select 
a Direct Sound driver. The latency 
figure is usually shown as each driver 
is selected. 

Also the buffer size must be adjusted 
so that it is at a minimum but not so 
small that the sound for the drums 
becomes broken up. 


The Tracktion sequencer has a 
direct latency adjustment as shown 
that is found under the settings se- 
lection. Select a low latency that also 
works without affecting the sound. 


This screen shot shows the set up 
for operating the MIDI Drum Kit. To 
enable sound you must select channel 
10, the enable end to end tab and the 
e-to-e box. 


Note that any of the settings made 
on the MIDI Drum Kit such as the 
patch, volume and pan will not be 
implemented if the changes are made 
when the sequencer is not running. 
Switch the Drum Kit power on and 
off if you need the new settings to be 
activated. 

Also, you may need to adjust the 
Repeat and Threshold settings on the 
MIDI Drum Kit to allow the pads to be 
played at as fast a rate as possible and to 
prevent one sensor pad from triggering 
another. Details on these adjustments 
can be found in the first article. 

This is a basic rundown on how to 
use the software, sufficient to enable 
you to play and record plus do some 
multi-tracking if required. 

We hope you enjoy using your MIDI 
Drum Kit. 
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The serial driver is commercial software, written by Yamaha 
Corporation for their MIDI musical instruments. It supports 
Windows 95, 98, Me, NT, 2000 and XP. The driver auto- 
matically detects your operating system and installs one of 
two versions best suited for your computer. Both files are 
contained in a file called cbxdrv201w.zip. This is a 971kb 
file and is designed for use with a COM1 or COMS port. 
When using with a serial port connection, make sure that 
you have a free COM1 to COl, 4 communications port on 
your computer before installing the driver. 

If you are already using a COM port (eg, for a serial mouse 
and external modem), you may have to free up one of these 
ports so you can use the MIDI Drum Kit with this serial port 
driver. In general, the modem connection could be used or 
if you only have one serial port, use this and connect your 
serial mouse to a USB port using commonly available USB- 
to-serial converters (or buy a USB mouse). 

When used in conjunction with a USB-to-serial converter, 
the COM port numbers apply to the virtual serial port created 
with the USB-to-serial driver software (see its installation in 
the separate section). 

The Yamaha serial driver file can be obtained from www. 
yamaha.co.uk/xg/download/tools/cbxdrv201w.zip. Save 
the file to a directory (or folder) called c:\midicbx (or similar) 
and unzip in the usual way. 

A readme file will be unzipped to one of the folders 
(c:\midicbx\cbxdrv201w\setupdir\009\readme.txt) and this 
describes in detail how to set-up the driver for the various 
Windows operating system versions. In abbreviated form, 
double click on the setup.exe (found in the setup folder) file 
and follow the prompts. 

When the “select COM ports” dialog shows, check the 
COM port that you are going to use. 

The selection is 
dependent upon 
how many serial 
ports you have and 
which one you are 
going to use for the 
MIDI Drum Kit con- 
nection. 

Note that if you 
are connecting via 
USB, then select a 
COM port number 
that does not cor- 
respond to a serial 


YAMAHA CBX Driver Setup 


COM Port Seting ——— —— -~ ~- -—— 
| æ com C Ccom2 © COM3 fC COM4 | 


m lorak W Driver Enable 


mr Set Host Seledto PC-2  —- 


YAMAHA CBX Driver Ver.2.00 
Copyright (C) 1997-1999 YAMAHA CORPORATION 
Ail Rights Reserved. 


cmos | 


port that is already 
installed. 

Click on the 
Next button and 
the MIDI output 
ports dialog will 
be shown. For our 
purposes sel-ect 
the “Use single 
MIDP” output port. 

Click on Next 
and that completes 


|in Other Setting — 


Select the masber of MIDI output ports 


Select the rumbes of MED! quipu parts 


G Use tinge MIDI culpa pat 
C Use mdp MID! oulpul pota 
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the installation. 

This dialog box will be 
displayed. Normally it re- 
minds the user to select 
the PC-2 position on the 
Yamaha MIDI unit’s ‘TO 
HOST select switch but for our MIDI Drum Kit, it reminds us 
to select the serial port setting on the Drum Kit. Restart the 
computer to finalise the installation. 


iy ) Sel the HOST SELECT sith on a tone module to PC-2. 
Connect the TO HOST terrina on a inne modde to the Computer's COM port 


ar] 


Correct installation 
can be seen in the 
sounds and audio de- 
vices properties box. 

For Windows XP, 
select Start/Control 
Panel, then switch to 
Classic View if set in 
the Category View 
mode. Now select 
Sounds, Speech and 
Audio Devices/Audio/ 
MIDI music playback. 

In the MIDI music 
playback, select the 
down arrow to check if 
Yamaha CBX A Driver 
is installed. Do not 
select this driver — we are just looking to see if it is there, so 


keep the original SW 
gf © Pp d 


Synth setting. 
Once installed, Symantec System Taskbar and 
Start Menu 


you can change set- LiveUpdate 
tings and disable the _») 

driver without unin- ~ Be 
stalling it. To do this, ec, YARN 
select Start/Control 
Panel and double- 
click on the Yamaha 

CBX driver icon. 

When you double-click on the Yamaha CBX Driver icon, 
, the CBX Driver Setup box will be 

displayed. You can select the COM 
port (again) and enable or disable 
the driver. The greyed out selec- 
tions cannot be used. 

When using this driver with 
Rave, you can see if it is connected 
correctly by selecting Options/Syn- 
chronisation. If correct, the Yamaha 
CBX Driver will be displayed in the 
Synchronisation input port box. 


Sounds and Audio Devices Properties 


Syncronisation Options 


Removing the Yamaha CBX Driver 


Navigate to the c:\midicbx folder and double-click setup.exe. 
The Setup dialog will appear. Follow the prompts to remove the 
driver. Restart the computer to complete the removal. 


USB Operation (via serial to USB converter) 
When connecting the MIDI Drum Kit using a USB port, you 
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will need a USB-to-serial (DB9) converter. A suitable device 
is available from Jaycar Electronics (Cat. XC-4835). This unit 
converts the serial signal from the MIDI Drum Kit’s serial 
port output to a USB signal. The software supplied with this 
converter then produces a virtual serial port on the computer, 
which can be read by the Yamaha MIDI serial port driver that 
is already installed. 

Both the virtual serial port and the MIDI serial port driver 
must be set to the same COM port number. Note that if you 
have a serial port on your computer, itis preferable not to select 
the same COM port number for the virtual port. 

To install the USB-to-serial converter and the software, plug 
in the USB unit. The computer will alert that new hardware 
has been installed. In Windows XP, the Add New Hardware 
Wizard will start up and assist in setting up the USB converter. 
When prompted, insert the CD ROM and select the ‘USB to 
serial cable \WN DRIVER\98-2009-2K20021 folder. Click next 
to install. 

If you have problems with this method, disconnect the USB-to- 
serial converter, wait say ten Seconds and reconnect. When the 
new hardware has been detected and the “add new hardware” 
wizard opens, select the install from a list or specific location, 
then click onto next. 

Select ‘Don't search | will choose the driver to install’. Click 
onto next. Click on ‘Have disk’ then browse to the CD ROM\WN 
Driver\98-2009-2K20021\serspl.inf. Click onto open, then OK 
and next. 

A warning may appear to say that the software is not logo 
tested for compatibility with Windows. Click on the ‘Continue 
Anyway’ button. 


Uninstalling or reinstalling 


Make sure the USB-io-serial driver is plugged into the com- 
puter and select Start/Control Panel/system. In the system 
properties select hardware/device manager/ ports (COM & 
LPT). Select the ‘Prolific USB-serial-bridge’. Double- click on 
this then select Driver/uninstall and ok when it prompts you 
to uninstall. You can reinstall using this method by selecting 
the update driver button and going to the folder on the CD 
ROM as before. 

To change the COM port setting on the USB-to-serial 
converter, select Start/Control Panel/system. In the system 
properties select Hardware/Device Manager/Ports (COM & 
LPT). Select the ‘Prolific USB-serial-bridge’. Double-click on 
this then select port settings/advanced. Select the COM port 
number from the drop down menu. Note that the port number 
must match the port number selected for the Yamaha MIDI serial 
port driver. You can only select the ports that the Yamaha MIDI 
serial port driver allows. In our case, as shown in the Yamaha 
CBX driver setup, this is COM1 or COMS. 


Notes on the USB connection 


1. You can connect the USB-to-serial converter to the MIDI 
Drum Kit in one of two ways. First, you can use a DB9 extension 
cable. The cable connects to the MIDI Drum Kit serial outlet 
and the socket end connects to the USB-to-serial converter. 
Plug the USB end into the computer. 

Alternatively, if you only require a short connection, the 
USB converter can be directly connected to the MIDI Drum 
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Kit serial outlet. In this case, the retaining screws on the 
MIDI Drum Kit serial outlet will need to be removed. A 1.8m 
USB 2.0 A-to-A extension cable can be used to make the 
computer connection. 

2. If you plug the USB-to-serial converter into a different 
USB port on the computer, you will need to install the driver 
for that USB port. It’s better to always plug into the original 
USB port where the driver was installed. 

3. Avoid plugging the USB-to-serial unit into the computer 
while the MIDI Drum Kit is switched on, or the computer may 
sometimes decide the device is a mouse or similar “human 
interface device” rather than the USB converter. If this hap- 
pens, you will need to reinstall the USB to serial converter 
software as detailed above or click onto the driver ‘roll-back’ 
button instead of the ‘reinstall button’. This last option reverts 
the driver to the previous USB-to-serial driver and installation 
is quicker as you do not need the CD ROM. 

4. If you see this panel when starting Rave, it means that 
the MIDI Drum Kit will not 
(at present) work with the 
USB converter. The panel 
indicates that the virtual 
port data is corrupted. It 
could be that the Serial- 
to-USB converter is not 
connected, or simply that 
the USB converter has to be reset. 

Alternatively, the COM ports selected for the Yamaha 
serial driver and the USB to serial driver may not be the 
same number. 

In the first two cases, click on the ‘No’ button and then OK 
on the copyright panel when Rave starts. Exit from Rave in 
the normal way. 

Unplug the USB connection and wait for the disconnect 
confirmation, then reconnect it and start Rave again. The 
wave device-warning panel should not appear this time. 

5. If you switch off the MIDI Drum Kit while you are within 
Rave, then the only way to have the MIDI Drum Kit play again 
is to exit from Rave and then restart it. 

Similarly in Computer Muzys, you may receive this error 
when starting. 


In this case exit from the program, disconnect the USB 
connection and reconnect it. Restart the program. 

The Computer Muzys MIDI port is set using the System/ 
MIDI Hardware se- 
lection and the MIDI 
Hardware set-up 
panel will be shown. 
Make sure you also 
select channel 10 $ 
for MIDI In by right 
clicking on the input 
box and selecting 
channel 10 from the 
pull-down menu. SC 


you want to open the wave device ? 


a ee 
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Sydney Anniversary Sale! 


February is the second anniversary of our 
Sydney “One-Stop Electronics Shop” and 
distribution facillty. The response thus far 
Has been fantastic, and we wish to thank the 
thousands of customers who have dealt with 
Us over the past two years. 


[~ 
pijana 

Jack O'Donnell 

- Managing Director 


= LCD TV for 
your car, 
caravan 


or boat! 


A fantastic 
addition to your 
mobile audio 
visual system. This 7” wide 

format LCD screen will amaze you with its 
clarity and sharpness. It displays TV stations 
LM Seee via an inbuilt tuner or an AV input eg: DVD or 
camcorder. * Supplied with mounting bracket & remote 
control « Runs off 12V, easy to setup and install! 

+ Slimline design 

Stylish 
19” Rack 


Cases 

Give your next project Allows internal 

that professional look! subchassis to be mounted 

along the full width or height of the 

‘79 case. Great for test equipment, 

H 5038 20 | H 5039 3U amplifers etc. Aluminium front & rear 
RAP $89 RAP $99 


S B860A 


‘69 


panels. Supplied with internal panel 
and 4 mounting strips. 


Professional 
Temperature Adjustable 


Soldering Station 


An excellent multi purpose 
soldering iron. Perfect for 

service technicians, schools, = 
engineers, R&D, production ai 
work etc. Features: 45W 

+ Japanese ceramic heating \ 
elementfortonglife+ Temp \ 
adjustable from 250° to 430°C \ 


Includes 3 FREE tips this 
month (T 2421, T 2430, 
T 2432). Valued at $31.35 


*99 


T 2443S 


Stay in bed! Stay on time! 
This fabulous projection clock shows 
the time in huge numbers on 
your ceiling or wall. Features 
« Alarm clock with snooze 

- Compact and easy to use 

» Powered by plugpack or 

2 x AA batteries. 


A0135 
RRP $27.95 


GREAT GIFT IDEA! 
38ch UHF walkie talkie twin pack 
No licence required! Perfect handheld radio 
for recreation, building sites, 4WDs, hik- 
ers, campers etc. Pack includes 2 radios 
and batteries. Features: - Up to 5km 
range » Tone call » Channel 
scan » Great for caravan con- 
voys, Car cruises, security 
teams at events etc. 


GREAT VALUE! 
Easy, inexpensive long 
distance communication 


5A 499! 
X 0512 
NEW! 


Sydney Two Year Anniversary m 


Introduce a 10% student discount 
scheme* AND 30 day wholesale 
accounts for TAFE’s and universities. 


a z b 
pn A. r aas IN 


ULTIMATE JUKEBOX SHORTFORM KIT! 
Make every day a party day 
with the Silicon Chip jukebox! 
Includes all high performance 
Altronics speakers and acces- 
sories as specified by 
Silicon Chip. (kit pub- 


lished in Dec, Jan & Feb 
issues). 


Replace up to 16 remote 


controls with just ONE! 
Coffee table covered in remotes 

- again? Tired of juggling a handful of 
remotes just to watch a movie? 

i The A 0990 combines the functions 
of up to 16 of your current remotes 
into one! Incredibly easy to set up 

| for your system with easy pre- 


ê programmed codes or infra-red Back tcludiaas 
e- 


C 6110 Compression tweeter 

C 3212 12” woofer 

C 4007 150W crossover [AWANIE} 

C 3712 12” speaker grill PEPPY 
RAP $287 


learning function. A high spec 
= remote control for the entry level 
home theatre systems. 


With stylish 


blue backlit 
LCD screen! 


Jukebox Amplifier Pack 


50W RMS Amp + Pre Amp 

+ Power Supply + Transformer 
K 5120S The popular SC480 amplifier kit 
WRU ILSSS provides outstanding sound repro- 
a? duction for your jukebox project. 
Includes power supply board 
(K 5122), pre amp (K 2112) 
& transformer (KM5120). 


Keep your car or boat 


battery charged. 


Tired of forking out $100+ for 
batteries when you leave your 
car or boat sitting for a few 
weeks? This solar charger keeps 
your battery in top condition, 
even over long periods of inactiv- 
ity. =100mA charge rate. *Will not 
charge dead flat batteries. 

‘30 


Great for cars, 
N 0700 


RRP $33 


As recommended for use in 
the ultimate jukebox project! 


BUY BOTH THE SPEAKER & AMPLIFIER PACKAGES 
FOR JUST $300! Thats a saving of over $120! 


Prevent loss of essential data. | Q 
These quality UPS units will prevent PO 
system damage caused by power fluc- 
tuations or blackouts, They provide com- 
plete protection: » Emergency backup bat- 
tery Keeps your PC running during a black- 
out for up to 15 minutes + Surge / spike 
protection & power filtering. + Constant 
clean power for essential equipment. 

+ Phone tine spike elimination « Monitoring 
& shutdown software 


boats, yachts and 
caravans! 


Mini Magnifying Lamp 
Inspect-A-Gadget Junior for the 
study or 
NO MORE EYE workshop! 
STRAIN! 
Identify 
those tiny 
compo- 
nents, without A 0966 3 Dioptre 
straining your eyes. 300mm A 0967 5 Dioptre 
adjustable gooseneck. Great for stamp and 
coin collectors, electronics enthusiasts, techni- 
cians, model makers, seamstresses, s 
jewellers and much more! New 3 
dioptre model now available. 


Spare fluoro A 0969 $8.50. 


600A True RMS AC/DC 
Clamp Meter $495 


Accurately measures 
AC or DC current to a 
MASSIVE 600A! 

A professional quality unit with 
advanced features such as true RMS AC 
measurement, resistance, temperature, 
capacitance, zero & hold functions - 
All supplied with a handy carry case & 
test leads. Max input 600V. 


RRP $155 | RAP $295 


49 


Whisk away solder fumes 


Are you tired of coughing on fumes when 
soldering? This compact, all metal con- 
structed, fume extractor utilises a high 

T power 120mm fan to whisk away fumes 
from your work area. An active carbon fil- 
j E ter absorbs smoke & odours ensur- 


Í $79 ing clean air in your workshop. 
AN An essential for any 

electronics workbench! 
Save a fortune on car 


100 | 
tune ups & repairs! Q 1162 
This multifunction automotive ARP $129 
multimeter is great for 
mechanics, apprentices & car 
enthusiasts. Serves not only as 
a standard multimeter for general 
electrical use, but also performs 
RPM, dwell angle, duty cycle, 
temperature & pulse width 
measurements. Supplied with 
inductive pick up. 


T 1295 
RRP $99 


Q 0966 
RAP $155 


Great value for the student or 
professional. Essential for instrument 
fitters & electrical tradespeople! 


Pe 7 


On 


“Pick up a great bargain! 


| 
28 RANGE PRO |- 
*59 
Q 1067 


Multimeter | 
RRP $79 Å 


Easy to read display 
and massive 20A cur- 
rent range make this meter an | Pro grade 
excellent choice for the servic 
ing, R&D and everyday testing. 


Autoranging DMM 
Splash and dust proof, 
rated at IP67! Perfect 
for use in harsh 
outdoor environments. 
A dependable, durable and 
versatile piece of test gear. 
Features: + Jumbo LCD 

* Frequency counter 

- Temp measurement 

- Capacitance + 10A current 
range « Includes thermocouple 
» Max/min data hold 


_| test probes 


never insert leads incorrectly | long service life. Soft 
again! PACKED WITH | silicon rubber 
FEATURES: - Massive 20A rating | Construction. 
(AC or DC) + Capacitance + Temperature » | Cat3 IKV 10A 
Continuity « Frequency - Diode test - Auto power off | approved. 
e Rubber holster & test leads included. + Data hold | 


ATTENTION: Audio enthusiasts, DJs, bands & muso’s! 


HIGH POWER BIEMA 

AMPLIFIERS FOR 

VENUES & EVENTS OF 

ANY SIZE! These high spec 

Biema dual channel power 

amplifiers pack outstanding 

power & performance into a 

very compact 88mm (2RU) rack height. Represents excellent value for money! Superb 

reliability even in demanding applications. Beneath the stylish front panel lies a beast of audio 1050W RMS! 

power engineering that is definately built to perform! Features: + Stereo, parallel bridge 

modes + 6.35mm and balanced XLR inputs - Binding post & speaker connector outputs 445 ‘670 

* A host of protection features. A 4164 2x250W BA 4170 2x400W 
RRP.$595 RRP $895 


*119 
Q 1088 
RRP $149 


Up to a massive 


engineared at the Biema Centre for Acoustics Development, Princeton University USA. 


Tune your speaker system for optimim periormanceli in any venue. 
A compact 2 way stereo / 3 way l 
mono plus subwoofer active 
crossover. Designed to integrate 
into multi amplifier systems to 
provide plenty of flexibility and adjustment. All inputs and outputs are balanced XLR’s. 45Hz to 960Hz adjust- 
ment (450Hz to 9.6KHz with 10x eg octet): plus Shae ALUE subwoofer cha wale 


smit au ‘85 


S 9360A | 
RRP $94.95 


GREAT VALUE! 


A 5350 
RAP $229 


Transmit audio & video 


in your home 
The easy cable-free way to 
transmit audio and 

video, Sends clear 

vision and hi-fi sound to 
another location and even 
lets you control your audio gf 
equipment remotely. 


a Build your own speaker system! 
..or refurbish those old favourites! 

A great choice for building into custom 

subwoofer cabinets for car, home theatre 
or hi-fi. Consult catalogue or website for 
full specs, 
All 8 ohm. 
C 3055 30W 6.5" 
C 3060 GOW 8 

C 3065 BOW 10° 


C 3070 100W 12° 


Why buy 2 satellite/digital decoder boxes? Transmit it 
from your lounge room to anywhere in the house! 


EEH Long life 3W LED lights 


‘Combine all 


(a f E Replacement for MR-16 halogen | your remotes 
CA globes. Provides up to 4 times the life | into ONE! 
— of an ordinary halogen. Perfect for car- 
\ avans and boats. Powered off | sick of losing your remotes under the couch? Well A 1008 
dup $32° a standard halogen trans- | COMBINE UP TO 8 REMOTES into this single RRP-SEO 


slimline learning remote control, Features 32 storage 


former. 3W light output, 5W i 
keys for each device plus one programmable macro key. 


power consumption. 


X 2200 Cool White 
X 2206 Warm White 


Tough Lockable Aluminium Cases Great for tools, laptops, test equipment, camera gear, CD's etc 


Seas K 
“65 
T5010 
RAP $79.90 


| <n 
EE 
T 5020A 
RRP $49 


T 5000 
RRP $39, 


ry 
` = a D m 

e > vE 
T 5020A Tool Case: 
460 x 325 x 150 “Tools not included 


T 5000 Custom Case: 
430 x 245 x 175 


T 5018 Slim Laptop Case: 
460 x 325 x 90 


T 5010 CD Case: 
430 x 245 x 175 


Express Order Hotlines 


Phone 1300 797 007 Fax 1300 789 777 www.altronics.com.au 


Onscreen prompts ensure you | Superb construction for 


SAVE OVER 25% 


© UNI Multimeter Bargains 


19 Range DMM 


with Square Wave Output 

Small enough to fit in your pocket, 

this DMM is great for the mobile 

| serviceman or student lab kit. With 

i| square wave output and backlight- 
ing! » DCV to 600V + ACV to 600V 

| + DCA to 10A » Logic Test 

| + Resistance to 2000k 

| + Continuity Buzzer $70 

| + Transistor Hfe 0 1124 

| * Data Hold. RRP $24.95 


Locate the right cable in seconds!. Í 


WHY PAY UP TO $199 ELSEWHERE? ‘ 
Sometimes finding the cable you want 99 
is like searching for a needle Ina m 01350 
haystack! Why spend hours tracking RAP $129 
cables down when this “cable sniffer” 
can find them in seconds? Also checks 


network and modular telephone 
lines. 
You could even navigate 


your way through THIS 
rats nest quickly and easily! 


Top shelf ratchet modular crimper 


Rugged all 
steel 
con- 
struction 
designed 


to last a life- 
ith in- re 
time. A truly With in-built wi 


professional strippers & cutters! 


quality tool for crimping 4 to 8 way modu- 
lar plugs. Great for making custom data & 
telephone leads. 


*99 


T1571 
ARP $149 


BARGAIN RJ45 Connector Packs 


Stock up on handy RJ45 data con- 

nectors for custom making your jiii 

own custom patch leads. $4.()/100 Be 
‘a 


P 1418A 
RRP 556 ea 


Punch down terminal tool 
An essential for anyone in the IT 


industry. Connects UTP 

data leads into 
Krone® or 1104 
style terminal blocks. TA 
WHY PAY UP TO $80 Aa 
ELSEWHERE? ; 


T 1603 


RAP $19.95 


CatSe 305m Boxes iivnc-tink’ Osin 
Make your own custom kaa | | 
patch leads or network ge * Pigg A uA 
your house. Top quality va 


cat5e In a convenient and 
neat pullbox. 


Now 
W 2760 grey available Ens 
W 2761 blue in pink! per box 
W 2762 pink Biskis RAP $233.50 


Cat5e 100m Boxes 


Handy 100m size boxes, ideal for 
networking the average > 
size house or for custom ‘50 
patch leads. 
W 2759 blue 


ABTNA 


> 


‘More great bargains! `- 


High accuracy pocket scales Á Í| Charge 


Security Disco nts 1 WHY PAY $150? 560 batteries to full “39 


A 0281 


' 
F 


=| Designed for measur- ity in i 
Keyless entry for your home or ing in counting light- filma capacity In 1 Hour 
business - SAVE 15%! weight items. RRP $89.95 30 MINUTES! 
Interfaces with most alarm systems and door Measures in grams, ounces, troy Getter ELE es le eee aie 
© strikes to provide easy access for authorised users ounces & pennyweight. 0.1g Parca, AE) fa pon DEIPOMGIE? OULIT EME SBR: 


resolution. 500g max weight. 


vz 
i . : with your cars accessory sock- » = 
by simply waving a coded tag in front bi (lead me ludediorabhene i fe n 
= of the wallbox. Can be configured to RATOS E E SUPER PRICE! Great for counting tiny components. with a plugpack (sold sepa- | 5 


require tag only entry or a combination S 5374 SRE ratele Available in : 
Wireless thermometer | 1hr or 30 minute 45 


of tag and pin number security. 
Features: 3 relay outputs » 12V opera- 
Keep an eye onthe temperature no 7 "dels. Charges 4 x Ma 
matter where you might bel 44 or AAA batteries. IRIN 


The wireless thermometer tets 
Video Door Phone CTIA vou Know what's happening 
outside at a glance! Features: 
+ 30m range + Temp range 
0*-50°C + Fantastic for 
remote tempera- 
ture monitoring. 


RRP $199 Affordable 
= professional 
security! 


tion « Additional tags $7.95 (S 5376), SJ oo 
Credit card style tags $5.95 (S 5375). 


n 


Great for digital cameras owners or for 
powering up the kids toys in quick time! 
Check who's at the door before opening it! 


A safe and easy way to monitor your front 
door day or night! When the call button is 
pushed the base station will show vision of $35 
your visitor and allow them to speak with you A0147 
directly. Coupled with a S 5385 door 
strike ($47.20) & M 9274 power supply : 4 
($21.95) you can even E A lta el ee SO aes aoe i ` 

MLE remotely unlatch your front) Super tough 


$ 9410 door/gate to let visitors in. torch, waterproof 
Black & White only. 
RRP $199 ne ony: to 30m! 


Super bright LED torch 
powered by 7 high power Great for the glovebox! 
Japanese made LEDs (rated at 100,000hrs). $ 50 
Operates up to 30hrs with just one set of bat- 29 
B&W. Set up your own aquarium teries! Fantastic for divers, hikers, fisherman X 0200 
camera! Brilliant per- etc! Includes 4 x AA batteries. NEW PRICE! 


189 ee ee d 
former, even outdoors 
| or water prone areas. — GERUIS Expand your PC or laptop 


data storage 
FREE PLUGPACK! (MA9236) Valued at $12.95 The easiest way to store 


targe amounts of data 


Reliable mains power anywhere, 
4 anytime! 


RRP $39.95 


ideal for ~ 
- powering portable 
D appliances on the road, These 
compact inverters allow you to 
get mains power from your car or 
M9070 S00W 4wd’s 12V battery! Great for camping, 
NEW PRICE! recreation, farmers, mobile trades people, 
$ handypersons etc. Suitable for use with 
55 laptops, portable TV's, battery chargers, 
MENTALNE stereos etc, The 300W model is also suitable 
: for use with small power tools such as drills, 

bint tba angle grinders and more! + Modified sine 
wave type « Host of protection features » Soft starting 

* High/low voltage shutdown « High surge wattage rating 


15% OFF! 


my 


Underwater camera down to 30m! 
This tiny camera can also see in 
the dark! Great for outdoor use, 
or even as an aquarium cam! 


POWER SUPPLY FOR LIFE! pue 


Fully adjustable 


Protect your family, in a portable form. This with LCD 
possessions and home , Pure ne S meters for 
from criminals today! l hard drives and connects directly 70 precision 

' © to your PC via USB2.0. Sturdy aluminium con- SEESE adjustments. 
6 Sector Home / Business SAVE 20% THIS MONTH ALIAE struction. Includes power supply. Hard drive BATISTE Great for 
Alarm System available separately. R&D. work- 
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accurate RRP $239 RRP $299 


oulput rails » Precision LCD volt- 
age & current melers » 0-30V adjustable • Fully regulated 
* Short circuil & overload protection 


| home over the holiday season! 
It is supplied in 2 parts (main unit 
& keypad) and can be fully installed 
| and programmed by YOU in just 
hours. It's just that easy! 
Its inbuilt dialler function can Portable Blow Torches 
ring up to 4 different numbers $5264 i Super-hot 
anywhere in the world when RAP $399 1300°C flame 
your alarm triggers. for just about 


body temp 
measurements in 
just moments. 


A first aid kit essential! 


Portable Butane Powered Glue Gun < 

No need for mains leads! Totally portable! _ + 555 
An essential tool for the home or y 2933 
workshop. Sticks to wood, paper, , wG " RRP $64.95 


= "I a tt Le. ~ any job! | plastics, cardboard and ceramic. 
Compact Infra Red Movement Sensor | n hasditsiendhe rcxadilily easy m usewiih tie -M 
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A reliable high performance passive infra red detec- heatshrinking, Supplied with 2 refillable SS’ S’ 

| tor for home or business security systems. Excellent model gas cartridges providing 
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Go-Anywhere Soldering Gun 
2 IN 1 185W GAS L 
IRON / BLOW TORCH. ; . Pa 
Use it anywhere, no need for messy exten- 
sion leads! The ultimate tool for enthusiasts 
or anyone in the trade. It not only solders 


RFI/EMI immunity. making, 
Adjustable vertical 39g silver sol- 
pick up range. S 5314S dering and more! 


Gas feed and air 


HALF PRICE VIDEO INTERCOM! Ẹ "ow aciusiments 
See who is at the door on your TV. - tert a 
Provides an easy way to monitor your front door, or Ke NS ted Easily 
7 , , 
even your front yard! It simply connects to your TV aiie with butane 


AV input (10m cable included} and provides clear, gas. T 2494 fea- 


| up to 1300°C for brazing and heat shrinking. 


colour video from the camera outside. The i ; i 
all Ry 95 $ Self standing design. 3 > ; 
; yas wall mount intercom lets you speak to ; si microns A 29 59 Use it for up to 1.5 Supplied with 2 refillable 
7 people outside without opening the door, a 2492 T 2494 hairs pere atni cartridges! Keeps powering 
: P lv included ¢ F i i on for hours NON STOP! 
ower supply included. RRP $39.95 E RRP $79 | (mid setting). 
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ot ue No Risk 14 Day Money Back Guarantee 


If you are dissalisfied with our goods for any reason. return to our premises within 14 days for a full refund 


Save big 


$$$ on Headphone 

phone Amplifier 

Build E calls Kit 
t Attach your Ultra low 

your, ch N normal home phone to your PC and noise, low 
power supply! 119 make cheap VoIP phone calls! distortion design. 
(SC July. ‘2000) K 3250 Save a fortune on your phone bill by Drives high and low impedance 
Perfect for testing ARP $149.95 making calls to your family and friends headphones, Great for those 


via a broadband internet connection. 
Easy to build! ‘battery not included 


requiring a bit more listening 
“oomph” from their portable MP3 
player or CD player. Features dual 


projects or charging batteries, this isa 
must have for any workshop Variable 
from 1.23-40V, at up to 1A. Features a 


precision LCD panel meter. With Remote headphone outputs. . 
variable current limiting. Kit supplied Control 
with professional rial & ae T Light Build your own 
metal case, premium components Dimmer ower suppl 
screened PCB for easy assembly. PLUS touch 4 Since peed 
Add an EQ to your latest Sanal A ba jig eos | 
audio project $99 adjusting hard to find, we | 
K 5305 lights, decided to make | 
Remote control © these nifty PCB’s to 


RAP $29.95 
lighting adds a 


touch of class and 


make constructing 


SAVE 25% K 6030 <= is. amplifiers and 


convenience to your RRP'$69.95 | power supplies 
(SC Dec 95) Easily home, Remote to suit i2 easier! They utilise our 
integrates to most amplifier projects A 1009, $35. Features: - Adjustable range of “snap-in” capacitors 


. 5 band adjustability at 63Hz, 250Hz, 
1kHz, 4kHz and 16kHz with +12dB 
boost/cut on each band. Requires 15V 
supply, (M 2855L $7.95). 


dimming « 12V DC powered « Soft start 
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remote control operation 

+ Aluminium wallplate. 
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ALBANY Leading Edge Hi-Fi 98412077 
BUNBURY Leading Edge Hi-Fi 97216222 
ESPERANCE Esperance Comm. 90713344 
GERALDTON ML Communications 99657555 
JOONDALUP Lantazlic 938010521 
KELMSCOTT Electronix Mart 94954433 
NARROGIN Great Southern Comm. 98814881 
VIC 
BALLARAT Willronics 53342513 
BEACONSFIELD Eclipse Security 97689007 
BENDIGO PCB Electronics 54444044 
CASTLEMAINE Slar Electronics 54705433 
CLAYTON Rockby Electronics 95628559 
CRANBOURNE G&C Communicalions 59963298 
CRESWICK MB Radio Supplies 53452205 
CROYDON Truscotts Electronics 97233860 
DANDENONG Telecoms Ply Lid 97993339 
GEELONG Academy TV 52481621 
HORSHAM Hobby N Tronix 53822319 
LEONGATHA Gardner Eleclronics 56622861 
MELTON Tandy 97431233 
MILDURA Benchmark Electronics 50210822 
Electronics R Us 50230762 
NUNAWADING Semtronics 98733555 


TECS Imports 98777071 
PACKENHAM Gel Smart Hi-Fi & Repairs 59414886 


PRESTON Preston Electronics 94840191 
SWAN HILL Lateral Communications 50322922 
WODONGA Exact Electronics 60565746 
WONTHAGGI Raneye Pty Ltd 56724774 
NSW 

BATHURST Leading Edge 63323189 
BROOKVALE Brookvale Electrical 99384299 
DAPTO Vimcom Electronics 42625308 
GUNNEDAH Prolronics 67422110 
LITHGOW Leading Edge 63523333 
MIRANDA Call Us Electronics 95427008 


NEWCASTLE WEST Henchman Products 49654444 
NORTH AICHMOND CPT 45714699 


PENAITH Penrith Light & Sound 472222293 
PORT MACQUARIE John Feltell Radio 65811341 
SANS SOUCI Marine Connect 95831710 
SMITHFIELD Chantronics 96097218 
SYDNEY David Reid Electronics 92671385 
WATERLOO Herkes Electrical 93193133 
WINDANG Mad Electronics 42977373 
WOLLONGONG Newtek Electronics 42271620 
WYONG Pro Dise Enlerlainment 43531100 
QLD 

BRISBANE Delsound PL 39978155 
BOWEN HILLS Prime Electronic Comp. 32527466 
CAIRNS Penlacom 40321710 
CLONCURRY Access Electronics 47422590 
HERVEY BAY Leading Edge 41283055 
LONGREACH Access Eleclronics 46580500 
MACKAY Slevens Electronics 49511723 
MAROOCHYDORE All Elect. Supplies 54436119 
MARYBOROUGH Leading Edge 41214559 
MOUNT ISA Outback Electronics 47433475 
ROCKHAMPTON Access Eleclronics 49221058 
SOUTHPORT Prime Electronic Comp. 55312599 
TOWNSVILLE Solex 47754522 
SA 

ADELAIDE Aztronics 82126212 
BRIGHTON Force Electronics 83770512 
BLAIR ATHOL Azlronics 83496340 
MT. BARKER Force Electronics 83911133 


Force Electronics 85321433 
Force Electronics 63471188 
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HOBART Active Electronics 62310111 
LAUNCESTON Active Eleclronics 63347333 
NEW ZEALAND 

CHRISTCHURCH Global PC 33776086 
RICCARTON Global PC 33434475 
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When we ran out of space last month, we were just about to start 
installing the electronics. So let’s get that finished and start blasting 


elow the speaker “box” is the 


the neighbours... 
space for the electronics as- 


B sembly. Inserted from the rear, 


it consists of (a) the amplifier; (b) the 
preamplifier; (c) the master volume 
control; (d) the amplifier power sup- 
ply (including transformer, fuse and 
on/off switch); (e) the notebook com- 
puter power supply; and (f) the USB 
hard disk drive (or maybe even two 
— there is plenty of room). 

These are all mounted on a 2mm 
aluminimum plate measuring 435 x 
350mm, with the longer edge bent up 
90° at the 50mm mark. 

A 125mm cutout is made in the 
middle which allows the heatsink to 
mount on the outer (vertical) surface 
and the amplifier PC board on its 10mm 


standoffs on the horizontal plate. 

Refer to our photographs and dia- 
grams to see the layout. In general, 
the “noisy” bits — the transformer and 
computer supply — are kept well away 
from the amplifier input. 

The amplifier itself mounts with its 
heatsink on the outside of the bent-up 
section and is secured to it with two 
3mm screws (we tapped the heatsink 
for convenience). Two screws from the 
underside mate with the 9mm tapped 
standoffs holding the amplifier firmly 
in place. 

By the way, we’re assuming you 
have built the amplifier module and 
set it up as per the instructions (in- 
cluding setting the quiescent current 
with resistors), so we are not going 


to re-invent wheels here! Similarly, 
the +40V and +15V power supply: 
it’s pretty-much self-explanatory and 
we don’t envisage anyone having any 
problems putting this together. Fairly 
obviously, you need to have this com- 
pleted to set the amplifier quiescent 
current! 

By the way, the -15V supply is not 
used. We know it’s a waste of a few 
cents worth of components but if you 
got them in a kit, you might as well 
put them in anyway. You never know 
— one of these days you might need a 
+15V supply! 

With only the mains transformer 
connected, confirm that you do indeed 
have +40V, OV & -40V and +15V, 0V 
& -15V at the appropriate terminals. 


The Ultimate Jukebox in block diagram form. The green blocks are pre-existing SILICON 
CHIP projects, with the obvious exception of the notebook computer and its peripherals 
and the commercial speaker crossover. Note that the PreCHAMP is slightly modified 
from the published design - this is fully explained in the text. 


(HEADPHONE 
OUTPUT) 


88 SILICON CHIP 


"MASTER" 
VOLUME 


WOOFER* 
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IN PART 2 
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Part 3 
by Ross Tester 


Better to find a power supply error now 
than have the power amplifier tell you 
in spectactular fashion! 


The preamplifier 

This really is a very simple preamp. 
Follow the instructions with your 
PreCHAMP kit but make the follow- 
ing changes: the 100kQ resistor in the 
voltage divider in the base of Q1 should 
be increased to 120kQ and Q1’s 100Q 
emitter resistor should be increased 
to 560Q. 

If for some reason you find you do 
need more gain, this resistor could be 
decreased to, say, 330Q. 

Before use we’d suggest that you 
measure a couple of voltages to be 
sure, to be sure. First, with nothing 
connected except power (+15V and 0V 
from the power supply board), meas- 
ure the DC voltage across the output 
terminals, It might first of all indicate 
a small voltage but quickly settle down 
to close to zero (anything up to a few 
tens of millivolts). 

second, check the voltage at the in- 
put terminals: again, it should be next 
to nothing (anything higher than this 


The output from the computer head- 
phone socket is stereo — two 5.6kQ 
resistors sum this to mono and prevent 
interraction between channels. We 
used 1/8W types — but 1/4W should also 
(just!) fit inside the plug. Make sure 
neither short to each other nor to earth! 


siliconchip.com.au 


ue" TIN JE ; 


kis 


FEBRUARY 2006 


89 


“Hee 
-IHi & 


Apart from the speakers, crossover and computer, everything mounts on an aluminium chassis or “tray” with a 50mm 
vertical lip on one edge. It’s shown here without the safety cover over the mains wiring. Compare this picture with the 
drawing at right. Yes, there are a couple of minor differences (eg, the earth wire is routed slightly differently)! 


indicates a fault which could damage 
your notebook computer). 

Finally, measure the voltage between 
Q2’s collector and OV (eg, across the 
2,2kQ resistor). It should be pretty close 
to half the supply voltage (our supply 
voltage was 15.2V and we measured 
7.8V). With these checks all OK, you 
can be pretty confident your preamp 
is working fine! 


Putting it all together 


Refer to both the photographs and 
the diagram opposite. 

The power supply mounts on its 
standoffs immediately behind the 
amplifier board, with the toroidal 
transformer alongside. 

Behind the power supply is mounted 
the notebook supply (in case we want 
to use the notebook outside the jukebox 
in the future, we bought a spare supply 
for the jukebox on eBay for $25). 

The supply, along with the USB hard 
disk, is held onto the aluminium base- 
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plate with “U” brackets made from the 
piece we cut out of the top aluminium 
plate — so both were already carpet 
covered (and hence wouldn’t damage 
the units underneath). 


* INSIDE 3.5mm PLUG 


"PRECHAMP® 
AUDIO PREAMPLFIER 


Finally, along the front “lip” is 
mounted an IEC connector with inte- 
gral mains fuse and the on/off switch 
(illuminated type), with their heat- 
shrink-insulated wiring connecting to 


0+15V 
DC 


Here’s the “PreCHAMP” preamplifier from our July ’94 issue - an oldie but a 
goodie! The green text and components show the altered/added components 
from the original. They’re basically to throttle the gain somewhat and also 
allow the circuit to run from a higher voltage (15V vs 12V originally). 
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MEDIUM/HEAVY DUTY 
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The complete “electronics” section of the Ultimate Jukebox, which fits into an L-shaped chassis or tray in its own 
compartment underneath the speaker “box”. Not shown on this diagram (for clarity) are the lengths of heatshrink tubing 
which protect all the 240V AC connections (they are clearly visible in the photo). To be doubly sure, the entire area 

(IEC socket, switch and terminal block) is then protected with U-shaped aluminium cover which prevents any possible 
contact with mains wiring. Remember, this area is open to the back of the jukebox so you cannot be too careful. 
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the transformer via a mains terminal 
block, insulated from the aluminium 
underneath by sitting it on a piece of 
blank PC board (just in case of a stray 
strand of wire!). 

There is a good reason for using 
a IEC connector instead of a captive 
mains cord: safety. We didn’t like the 
idea of a flailing mains cord when the 
jukebox is being transported so we 
made it removable. 

On the opposite side of the lip is 
mounted a 10kQ pot which becomes 
a master volume control (volume is 
set on screen but this is effectively an 
over-ride to ensure noisy parties can be 
limited by the host as people keep on 
turning up the on-screen control). 

Take care with the mains wiring, 
especially the earth wiring — follow our 
diagrams to the letter and remember 
to cover all mains connections (eg, to 
the IEC socket and mains switch) with 
heatshrink tubing! 

When everything is completed, some 
form of mechanical barrier needs to be 
fitted covering the mains connector, on/ 
off switch and terminal block — ie, all 
the bitey bits. We haven’t shown this in 
either the diagram or the photographs 
because we wanted to make sure you 
could see everything underneath. Don’t 
you forget it, though! 


Connecting it all up 


We’ve already covered the output 
(speaker) wiring — all you need do 
is connect the crossover input to the 
amplifier output. 

The audio line coming down from 
the notebook computer headphone 
socket connects to the preamplifier 
input. Its output goes to the master 
volume pot. From the wiper of the 
pot, the audio line goes to the ampli- 
fier input. 

Back up the top (notebook) end, the 
audio line connects to the headphone 
socket via a 3.5mm stereo plug. This 
has two 5.6kQ resistors (one per chan- 


The notebook computer sits in a 
“well” made from a U-shaped piece 
of 32mm craftwood. This depth 
suited this particular notebook 
perfectly; other notebooks might 
need a deeper or shallower well so 
the craftwood thickness would be 
adjusted to suit. When the jukebox 
is complete, a carpet-covered 
aluminium sheet screws over 

the top of the craftwood, hiding 
everything but the notebook screen 
and giving a place for the trackball 
to sit. 


nel) to sum the stereo signal into mono 
before sending it down to the preamp. 
These resistors also prevent any inter- 
action between the channels. 

We used 1/8W resistors and were 
able to mount them inside the 3.5mm 
plug, with the solder connection 
between them and the shielded au- 
dio cable insulated with a length of 
heatshrink tube. Standard 1/4W types 
should fit — but they’ll be tight. 


USB cable & notebook supply 


A USB cable also comes up from 
below, connecting the USB hard disk 
to one of the computer USB ports. In 
our case, the hard disk cable wasn’t 
quite long enough to make it so we had 
to use a USB A-A extension cable. 

While this worked fine, we did find 
it introduced some computer noise 
into the system when the wick was 
wound up (on no signal). Still, for a 
jukebox, it would hardly be noticed 
(if at all). 

The computer power supply also 
has its output coming up through the 
same holes as the USB cable. In this 
case, it was long enough. 

Finally, the trackball or mouse con- 
nects to the appropriate socket: if it’s 
a serial device, it will need to go into 
a serial socket (if you have one) or via 
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a USB-to-serial converter to a USB 
port. If it’s a USB trackball, it plugs (of 
course) straight into the USB port. 


Testing it all out 


First testing should be done without 
the notebook connected (ie, no music 
source). Turn the system on for a 
smoke test and if none escapes, try the 
“blurt” test — turn the master volume 
control up a little (not a lot!) and touch 
your finger to the tip of the 3.5mm 
audio plug. You should be rewarded 
with a nice, healthy “blurt”. 

Turn the master volume back down 
(otherwise you’re going to get a real 
crack and thump from the speaker) 
and plug in the 3.5mm plug. Most 
PC operating systems include some 
sample music which you can play to 
prove that everything is OK. Or you 
could play a CD. 


Running “Ultimate Jukebox” 


By now, we'll assume you have 
downloaded at least the trial version 
of Ultimate Jukebox software (see last 
month) and have become conversant 
with it. 

If so, it’s just a matter of turning 
on the system, loading the music 
you want on your hard disk(s) from 
CD, download, etc, and then telling 


Pi 
a 


K e 


The tray for the electronics and the notebook cover plate start out the same size but require cutouts — and the tray needs a 
90° bend to support the heatsink and house the power input socket, switch and master volume control. The cutout in the 
notebook cover plate depends on the specific notebook computer you use. Don’t throw any scraps away - they’re handy 
for brackets to hold the notebook power supply and USB hard disks, along with the mains area safety cover. 
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The view underneath shows the two castors along with the 
timber “foot” (camouflaged a bit by the carpet!}. Speaker 
corner protectors are also added - for protection! 


Ultimate Jukebox to add it to the 
playlist. When you’ve done this, you 
can select the tracks you want to hear 
and include them in your playlists, or 
choose random, etc. 

The software is very powerful once 
you get to know it — and you'll only 
learn how to do all this by playing with 
it, so play away! Just remember that 
when you disconnect the notebook or 
turn it off, you should turn down the 
master volume control first. The beeps 
and other noises that the PC makes 
as you do anything can be downright 
disconcerting at high level! 


Making it lively! 

If you saw the Ultimate Jukebox 
photo in Part 2 (last month) you would 
have to say that yes, it looks impressive 
but no, it doesn’t look too “partyish”. 
As we mentioned right at the start of 
this series, “real” jukeboxes of the 
past always had lots of chrome and 
flashing lights! The chrome is a bit of 
a tall order but the flashing lights we 
could handle easily! 

But which way to go? We thought 
about including some form of “Disco- 
light” controller and including some 
coloured lights behind translucent 
panels. We also gave that idea away 
as overkill! 

What we did in the end is simplicity 
itself: we (very carefully!) attach ed a 
whole swag of ropelight to the edges 
of our jukebox using some fine panel 
pins. The ropelight we used came 
from Jaycar Electronics (Cat. SL-2820 
@ $34.95). At 10m long, it is arguably 


siliconchip.com.au 


too long for this application. But you 
can’t shorten it, so we were stuck with 
what we had. 

We wound it around and around, 
up and down — and then connected 
it to the mains terminal block on the 
amplifier tray. 

It comes with its own little control- 
ler which allows you to set a variety 
of patterns, so we arranged things to 
make this accessible (alongside the 
notebook computer) for the punters 
to play with! 


Driving it from iPODs, etc 

We've already been asked several 
times: can the Ultimate Jukebox be 
driven from, say, an iPOD or other 
personal audio devices? 

The answer is a resounding yes! 

Just in case you haven’t twigged, 
if you don’t want to use a notebook 
computer, the modified 3.5mm plug 
can also be used with just about any 
other audio device with a headphone 
socket. Because we have added a 
preamp, anything that normally drives 
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Jaycar’s SL2820 Ropelight is 10m 
long, 240V operated and has a variety 
of light patterns (set by the black box). 


Here’s our towel-rail “handle” — it makes moving 
the jukebox that much easier. It’s both stronger 
and cheaper than individual handles. 


headphones should drive the jukebox 
perfectly. 

We think you will be pretty sur- 
prised by the grunt the Ultimate Juke- 
box delivers. Despite having “only” 
a nominal 50W amplifier, when you 
team that up with the sensitive speaker 
specified you will have more than 
enough power to rock your socks off! 

Given that the sensitivity of typi- 
cal “hifi” speakers is in the 88-90dB 
range and the woofer we chose is some 
97dB, we’re already starting at least 
6dB higher~so the 50W amplifier will 
perform as well as a 200W amplifier. 

And also given the fact that the 
SC480 has a “music power” of 77W 
into 8Q, it’s that much better again. 


It’s finished .. . I think 


Well, it’s finished as far as the juke- 
box itself is concerned. It does exactly 
what I wanted it to — and does it very 
well! And it sounds really great! 

But the first time we used the 
Ultimate Jukebox was at a surf club 
Christmas Party and it was when I was 
dragging the PA amplifier out that I 
realised the jukebox could have been 
just that much better had I included 
a PA function. 

Nothing particularly elaborate — pro- 
vision for a microphone with its own 
preamp/mixer, possibly with a wire- 
less microphone á lá the PortaPAL PA 
System (SILICON CHIP February 2003). 
It would also add significantly to its 
usefulness for weddings, parties, etc. 

So guess what I’m going to work 
on next? sc 
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BY JULIAN EDGAR 


Making an adjustable loud screamer 


This month we’re re-visiting our old friend, the 
12V phone charger. As shown in April 2005, it’s 
easy to give these chargers an adjustable output 
voltage. However, it’s also easy to make them 
perform a completely different function - and 
here we use two to make a loud screamer. 


N ADDITION TO a couple of 12V 

car phone chargers, you'll also need 
a speaker for this project. You can 
use any salvaged wide-range speaker 
but in keeping with a mobile-phone 
theme, we used a boxed speaker from 
a hands-free car phone system. You 
can often pick these up at the same 
time as phone chargers. 

Cost? Well at garage sales and the 
like, expect to pay only a few dollars 
for the lot. But what can you do with 
these bits and pieces? One answer is to 
make a very loud pulsing screamer. 


The components 

In this system, the two phone charg- 
ers perform different functions. The 
first is modified to produce a pulsing 
output voltage, which in turn pow- 
ers the second charger. The second 
charger is modified to produce the 
audio output tone which is fed to the 
speaker. And the speaker? Well, it 
makes the loud noises! 

The modifications to the charger 
boards are very easy and it takes only 


+ 


12V SUPPLY 


a few minutes to get the screamer up 
and running. 

In addition to the chargers and the 
speaker, you'll also need a selection of 
capacitors. You'll only end up using 
two of them but having a range avail- 
able makes it easy to get the sounds 
you want. 


Building it 

The first step is to modify one of 
the chargers to produce the pulsing 
output. Begin by removing the PC 
board from its cigarette lighter plug 
enclosure, then remove the output 
filter capacitor. This is the electrolytic 
capacitor that’s usually located near 
to the output leads (a typical value is 
680uF). Just desolder it and place it in 
your parts drawer — you never know 
when it might come in handy for some 
other project. 

The next step is to replace the timing 
capacitor. It’s dead easy to find — it’s 
the smallest disc-shaped capacitor 
on the PC board and typically has a 
value of 100nF. Carefully desolder 


Fig.1: the pulsing screamer uses two slightly modified 12V phone chargers 
and a speaker. The first charger pulses the second charger which in turn 
produces the audio frequency that’s reproduced by the speaker. 
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this capacitor and temporarily replace 
it with a 100uF electrolytic capacitor 
(this can be tacked to the track side of 
the board). 

Note that electrolytic capacitors 
are polarised, so be sure to connect 
the negative lead of this capacitor to 
the ground track of the PC board. You 
might have to do some track tracing to 
make sure you get this right. 


Charger 2 

The next step is to modify the other 
charger so that it will produce the 
sound (ie, an audio tone). As before, 
start by removing the output filter 
capacitor and placing it in your parts 
drawer. That done, remove the timing 
capacitor and temporarily replace it 
with a capacitor of around 1pF. 

Next, connect the outputs of the 
“Pulsing” charger to the power supply 
inputs of the “Tone” charger, making 
sure that the polarity of the connec- 
tions is correct — see Fig.2. You can 
then connect the speaker to the “Tone” 
charger’s output terminals. 


Testing and Tuning 


Now for the smoke test — connect 
12V power to the “Pulsing” charger 
and listen. It’s likely that the sound 
will not be quite as you want it—it may 
be too low in pitch and pulsing too 
slowly, for example (or vice versa). 

That’s easily fixed. To speed up 
the pulsing, decrease the value of 
the timing capacitor in the “Pulsing” 
charger. Similarly, to increase the pitch 
(frequency) of the sound, decrease the 
value of the capacitor in the “Tome” 
charger. 

By making some simple. capacitor 
changes, it’s possible to have anything 
from a deep, slowly pulsing foghorn 
to an ultra-piercing, frantically pulsing 
screamer - and everything in between! 
When you’re happy with the sound, 
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The pulsing screamer is easily made from two modified car phone chargers and 
a speaker. In this case, we used a (brand new) speaker from a hands-free kit 
which we picked up at a garage sale but any wide-range speaker is suitable. 


properly solder the selected capacitors 
in place. 

Now run the system for a while (you 
might want to wrap the speaker in a 
pillow!) and check the temperature of 
the two ICs. They are likely to be warm 
but they shouldn’t be too hot to touch. 
If they are, install a 5Q 5W resistor in 
series with the 12V supply to the sys- 
tem. This will drop the audio output 
but the ICs will run cooler. 


Incidentally, when testing, always 
power the system using the voltage 
that will be used in the final applica- 
tion. This is because the pitch and 
pulsing frequency will vary with sup- 
ply voltage. Note that depending on 
the value of the capacitors used, the 
circuit will work down to about 4V. 


Making it louder 


If you want to increase the loudness 


Fig.2: here is a typical circuit for a 12V phone charger. The primary 
modification is to alter the value of the timing capacitor to dramatically 
lower the frequency at which the charger is operating. Shorting the output 
inductor and output diode increases the-output level. 
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Whenever you throw away an old 
TV (or VCR or washing machine or 
dishwasher or printer) do you always 
think that surely there must be some 
good salvageable components inside? 
Well, this column is for you! (And it's 
also for people without a lot of dough.) 
Each month we'll use bits and pieces 
sourced from discards, sometimes in 
mini-projects and other times as an 
ideas smorgasbord. 

And you can contribute as well. If you 
have a use for specific parts which can 
easily be salvaged from goods com- 
monly being thrown away, we'd love 
to hear from you. Perhaps you use the 
pressure switch from a washing ma- 
chine to control a pump. Or maybe you 
salvage the high-quality bearings from 
VCR heads. Or perhaps you've found 
how the guts of a cassette player can 
be easily turned into a metal detector. 
(Well, we made the last one up but you 
get the idea .. .) 

If you have some practical ideas, 
write in and tell us! 


of the output, solder a bridging wire 
across the inductor on each PC board 
(the inductor is placed near to the 
output and is simply a coil of wire). 
A second bridging link should also be 
installed across the output diode on 
each board (see Fig.2). 

The prototype was configured to 
produce a very loud 200ms burst of 
300Hz sound at 1-second intervals — so 
it was configured more as a “growler” 
than a “screamer”! This involved us- 
ing a supply voltage of 12.0V, a470uF 
capacitor in the “Pulsing” charger and 
a 474F capacitor in the “Tone” charger. 
In addition, the inductors and output 
diodes were bridged on both chargers, 
as described above. 


Housing your screamer 


Many hands-free speakers use boxes 
that are held together with screws, 
allowing the enclosure to be easily 
opened. If that’s the case, the two 
modified chargers can be insulated (eg, 
by being wrapped in electrical tape) 
and then placed inside the enclosure, 
one each side of the speaker basket. 

Alternatively, the chargers can be 
housed in a separate case. SC 
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PRODUCT SHOWCASE 


VAF speakers make true-to-life sound by keeping their cool 


or high level dynamic signals for 
a far more consistent and true to 
life sound. 

VAF claim that the bass is so 
linear and dynamic in their new 
range leading DC-X, they can be 
used without subwoofers even in 
home theatre systems. 

Heatsinks fitted to every DC- 
Series tweeter also ensure these 
tweeters keep their cool. The 
result of this woofer and tweeter 

“When current passes through combination is very low distor- 
a wire” he said, “it gets warmer. tion and freedom from compres- 
Woofer and tweeter voice coils are no exception. The sion across the entire audio spectrum. 
warmer they get, the higher their electrical resistance Available in Black Oak, Jarrah or Oak finishes, VAF’s DC- 
becomes and the greater the difference in quality between Series comprises z 

X Contact: 
quiet and loud sounds. four models from 

Radial Venting! around every DC-Series woofer voice $899 to $2499 per VAF Research 
coil allows cooling air to be pumped in and out on every pair including a 
single movement. This cooling effect results in less tem- powerful centre 
perature difference in the voice coil when driven with low speaker. 


Australian speaker manu- 
facturer VAF Research has in- 
troduced technology which is 
claimed to significantly reduce 
distortion in its loudspeakers. 

VAF Founder and CEO, Philip 
Vafiadis said that by cooling 
both the woofer and tweeter 
voice coils of the new Genera- 
tion 4 DC-Series loudspeakers, 
they have dramatically reduced 
thermal compression. 


52-54 North Terrace, Kent Town SA 5067 
Tel: (08) 8363 9996 Fax: (08) 8363 9997 
Website: www.vaf.com.au 


Want to make your own Diesel fuel? 
We don’t have to tell you that fuel little or no modifications. 


Simple Biodiesel | costs are always on the rise. Even die- Biodiesel is simple to use, biodegradable, nontoxic and 
sel, once half the price of petrol, now essentially free of sulphur and aromatics. 
consistently sells for at least 10c/litre Jaycar Electronics have available a comprehensive guide to 
more than petrol. But there are lower Biodiesel, which takes you through everything from starting 
cost alternatives! your oil collection service to testing and using your fuel on 


One increasingly popular solution the road. With the simple methods spelt out in this book, 
is to look at alternative fuel sources you can produce fuel for a diesel engine from vegetable oil 
including LPG, Electricity, Hydro-tech- — even used ‘fish and chip’ oil. 


nology and a new source called ‘Bio- “Simple Biodie- 
dieseľ — a clean burning alternative fuel, sel”, by Robert Shar- Contact: | 
produced from domestic, renewable resources. man, is available Jaycar Electronics 


Biodiesel contains no petroleum but it can be blendedat from all Jaycar Elec- |PO Box 6424, Silverwater NSW 1811. 
any level with petroleum diesel to create a biodiesel blend. tronics stores for |Tel: 1800 022 888 Fax: (02) 9741 8500 
Q ¢ It can be used in compression-ignition (diesel) engines with $29.95 Website: www.jaycar.com.au 
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“Uncompromised Performance Oscilloscopes” 


Tektronix claim their new DPO7000 
Digital Phosphor Oscilloscopes (DPOs) 
eliminates the trade-offs found in all 
other oscilloscopes between sample 
rate, record length and waveform 
capture rate. 

Design engineers are increasingly 
working with embedded systems 
that present a variety of challenges in 
serial data, power design, video and 
other applications. In addition, faster 
signaling speeds are becoming more 
prominent in mainstream applica- 


tions. To meet the needs brought about 
by increasing speed and complexity, 
engineers need greater real-time signal 
acquisition and instrument intelli- 
gence for design validation, debug- 
ging and compliance. This requires 
the fast sampling rates, long record 
length (deep memory), fast waveform 
capture and analysis capabilities 
uniquely available in the DPO7000. 
Ranging from 500MHz to 2.5GHz, the 
new DPO7000 models are ideal for 
engineers and technicians wanting to 
more efficiently debug their devices, 
reduce time to market, obtain higher 
quality products and lower develop- 
ment costs. 


Contact: 
NewTek Instruments Pty Ltd 
3 Byfield St, North Ryde NSW 2113 


Tel: (02) 9888 0100 Fax: (02) 9888 0125 
Website: www.newtekinstruments.com 


New Linux VI tools from NI 


National Instruments has released its new- 
est Virtual Instrumentation tools for Linux 
operating systems, including NI-DAQmx 8 
driver software and new instrument drivers 
for modular instruments. These innovative 
products not only triple the number of NI 
devices for the Linux OS but also make it 
even easier for the growing number of global 
Linux OS users to take advantage of the 
benefits of virtual instrumentation, includ- 
ing increased productivity and lower system 
costs. The new products build on the NI 
LabVIEW 8 graphical development platform, 
Nl’s powerful flagship software that is now 
fully Supported on the Linux QS. 

Virtual Instrumentation combines the 
easy-to-integrate NI LabVIEW software 
with open, cost-effective measurement and 
control hardware. With the release of NI- 
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DAQmx 8 driver software, Linux OS users 
now can use ANSI C or LabVIEW 8 to develop 
distributed systems using more than 200 Ni 
devices for PCI, PCI Express and PXI, includ- 
ing data acquisition, signal conditioning, 
dynamic signal acquisition and switching 
hardware. Additional new NI instrument 
drivers for Linux OS deliver the flexibility 
and power of virtual instrumentation to more 
Specialized modular instruments, such as 
digital multimeters, high-speed digitisers, 
arbitrary waveform generators and instru- 
ment control devices. 


Contact: 

National Instruments (Australia) 
PO Box 382, North Ryde NSW 2113 
Tel: 1800 300 800 Fax: (02) 8572 5290 
Website: www.ni.com 
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Manufactured in Australia 
Comprehensive data available 


Harbuch Electronics pty tia 
9/40 Leighton PI. HORNSBY 2077 
Ph (02) 9476-5854 Fx (02) 9476-3231 


Computer video 150m 
over twisted pair! 


Microgram’s 
VE120L and 120R , 
Video Extender uses ¢ 
a local transmitter 
connected by Cat. 
5 STP cable to ex- 
tend the distance 
between the PC and 
aremote monitor up 
to 150m. 

A local monitor can also be connected 
to the transmitter. It can handle VGA, 
SVGA and MultiSync with VGA resolu- 
tion is up to 1600 x 1200 @100Hz. Input 
and output are by 15 pin HDB 8P8C 
jacks and the two boxes measure 119 x 
86 x 58mm. Recommended retail price 
is $399 for the pair. (Cat 3441-13) 


Contact: 
Microgram Computers 

1/14 Bon Mace Cl, Berkeley Vale 2261 
Tel: (02) 4389 8444 Fax: (02) 4389 8388 
Website: www.microgram.com.au 
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Aai] A! QUESTRONIX we specialise in conversion, 
Server switching and distribution equipment for VGA, 
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SAVETE video and audio. We have been serving the 
panera audiovisual industry as well as pro, semi-pro and 


Aaaa domestic a-v equipment users since 1988. As well 
bated a5 being a 100% Australian manufacturer we also 
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Adaptors 
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We specialise in providing a range of Low 
Power Radio solutions for OEM's ta incor- 
porate in their wireless technology based 
products. The innovative range includes 
products from MK Consultants, the world- 
controllers. More info on our website! renowned specialist manufacturer. 
LIN LINK St 
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JED designs and manufactures a range 
of single board computers (based on 
Wilke Tiger and Atmel AVR), as well as LCD 
displays and analog and digital 1/0 for PCs 


For everything in radio control for aircraft, 
model boats and planes, etc. We also carry 
an extensive range of model flight contro! 
modules including GPS, altitude and speed, 
interfaces, autopilot and groundstation 
programmer and RS$232/RS485 converters. ak 
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Vintage Radio 


By RODNEY CHAMPNESS, VK3UG a 


Brian Lackie’s Wireless Museum 


Many people are enthusiastic about vintage 
radios and some amass a huge collection but 
few people go on to turn their collection into 
a museum. But that’s just what Brian Lackie 
of Urunga, NSW did, after collecting vintage 
radios over many decades. 


RIAN LACKIE has been a collector 

of early radio paraphernalia since 
his early working days. He became 
interested in radio when he was in 
high school in the 1950s, although he 
wasn’t able to pursue this interest until 
after he had finished his schooling. 
A correspondence course run by the 
Australian Radio College in Sydney 
helped Brian gain his amateur radio 
operator’s ticket (VK2DLM) in 1970. 
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He became a builder after leaving 
school and did radio service in his 
spare time. He often worked in the 
country, particularly in farming areas. 
He was often offered an old radio or 
two and remembers once being given 
five Atwater Kent receivers. 

Collectors were considered a bit odd 
in those days. However, he accepted 
these offerings and gradually the lower 
floor of his home became filled with 
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This view shows some of Brian’s early horn and cone speakers. They date 
from around 1924 for the horn speakers to around 1928 for the moving-iron 


balanced-armature type cone speakers. 
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multitudinous old radios — obsolete, 
unloved and faulty; radios that others 
didn’t want. 

At that stage, Brian didn’t have any 
particular direction in his collection; 
he just collected because he liked old 
radios and felt he needed to save and 
preserve these pieces of our history. 
He believed that he was the only one 
with this interest and as collectors of 
old radios were considered “a bit odd”, 
he didn’t advertise his interest widely. 
Then he went to an amateur radio field 
day and met another collector, Lou Al- 
bert of Newcastle. Lou invited Brian to 
come and see his collection and having 
seen it, Brian was hooked. 

He has enthusiastically collected, 
restored and retained any item of ra- 
dio history he could obtain since that 
day. But like most collectors, he didn’t 
display his “treasures” to advantage. 
Sets were stacked everywhere, on top 
of each other, jammed tight — there was 
no room to even walk around the sets. 
As well as radios, he collected publi- 
cations, leaflets, servicing equipment, 
components, valves, electronic novel- 
ties and advertising signs — in fact, any- 
thing that appeared to have anything 
to do with our radio heritage. 


Establishing the museum 


Brian could see that he couldn’t 
share his passion for our radio history 
if he couldn’t show people what he 
was so passionate about. So around 
20 years ago he believed he should 
move towards establishing a museum 
containing the most significant items 
within his collection of many hun- 
dreds of sets. Time was a problem but 
planning went ahead and work started 
on a completely separate building on 
his property in 2001. 

The building took about six months 
to bring up to the fitting-out stage. It 
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All types of vintage radios are on display, 


ranging from very early (and very 


a 


collectable) sets to later sets. Some of these early radios are now quite rare. 


had to have provision for display as 
well as a workshop area for restoration 
work. Facilities were provided to oper- 
ate the equipment, like an aerial/an- 
tenna system, an earth leakage protec- 
tion circuit and for imported radios, a 
115V AC supply using a 240V to 115V 
17A power transformer purchased for 
the princely sum of $10. 
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A David Jones single valve regenerative receiver, circa 
1924. It has three basket-weave, moveable coils and 
sold for fifteen pounds ten shillings — a large sum of 


money in those days. 
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Like most projects it took longer 
than expected. It was officially opened 
by Lou Albert on the 17th March, 
2002, 


Touring the museum 

An inspection of Brian’s museum 
can take hours, because there is just so 
much to see. He has an encyclopedic 


“David Jones” 
1924. 


One valve regenerative set. 
Purchase price fifteen Pounds 
ps,see ady ert.Sce advert. 
ry curly Aust Radio. 
Brian Lackie Collection. 
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knowledge ofour radio heritage so you 
only have to ask to learn a lot about 
individual items or the general phi- 
losophy of radio development. Only 
recently, he obtained a large number 
of newspaper cuttings from the era 
around 1910 concerning Father Shaw 
and his radio works. They seem to 
paint a different picture of some of the 
things that happened in radio/wireless 
at that time to what we have seen in 
some publications. 
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Also in Brian’s museum is this early PMG sign which 


dates from around 1900. 


There are many books on various 
aspects of vintage radio in the museum 
that can be consulted to check that in- 
formation gleaned from various sourc- 
es is correct. As with most subjects, it 
pays to get as many publications as 
practical, so that various statements 
can be tested for accuracy. 


Interesting signs 


Some readers will remember the 
enamelled signs that were made early 
last century to advertise various prod- 
ucts. For example, one of the photos in 
this article shows a typical advertising 
sign (circa 1900) that was used at post 
offices. In those times, trunk line tel- 
ephone calls were booked in advance 
— there were no STD phone calls then. 


Fig.1: the Loewe 3NF envelope 
contained three triodes, four 
resistors and two capacitors. 
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This enamelled HMV sign dates from around 1925 and is 


still in quite good condition. 


It may have taken the telephonist an 
hour or two to be able to connect you 
to the person you wanted to speak to 
in the next state and it cost a fortune 
compared to phone calls today. 

Telegrams were also a fairly quick 
method (for the era) of getting a mes- 
sage to people interstate. The message 
was handed in at the post office coun- 
ter and then sent by Morse code to a 
post office near where the recipient 
lived, where itwas typed up and then 
delivered by a delivery boy. 

Another interesting sign is a good- 
quality example produced for His 
Master’s Voice (HMV) around 1925. 
People tended to know organisations 
by their signs and HMV was always 
known as a quality producer of radio 
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SIMPLE RECEIVER USING LOEWE 3NF VALVE 


Right: the Loewe 3NF triple-triode valve, circa 1926. It’s probably one of the 


first integrated circuits ever made! 
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and record playing equipment. There 
was a lot more brand loyalty in those 
days. 


Radio gear 

A beautiful display of polished 
horns and slightly later speakers can 
be seen ona high shelf. They date from 
around 1924 for the horn speakers to 
around 1928 for the moving-iron bal- 
anced-armature type cone speakers. 
Another photo shows an early Stromb- 
erg Carlson 9-valve TRF Model 633 
coffin style receiver from 1927 with its 
floor standing cone speaker (not com- 
plete) in the background. On top of the 
receiver is a Browns horn speaker on 
the left and a Ferranti on the right, with 
a more modern air-cooled transmitter 
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The museum features 
a good collection of 
early receiving and 
transmitting valves, all 
displayed in a large 
glass cabinet. 


This rare set is a » 
Stromberg Carlson 9- 
valve TRF Model 633, 
circa 1927. Its floor- 
standing cone speaker 
(not complete) is in the 
background. 


valve alongside them. The receiver 
even has a meter so that the filament 
voltage can be checked. 

Also on display is a 1924 “David 
Jones” one-valve regenerative receiver. 
The price was fifteen pounds ten shil- 
lings, a large sum of money in those 
days. It has three basket-weave, mov- 
able coils which could be moved in 
relationship to each other to obtain 
best signal input and regeneration 
control. It was a very simple set and 
featured very neat wiring using square 
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busbar. Listeners in those days didn’t 
get much for their money. 

There are a variety of other sets on 
display, from an early cathedral style 
wooden cabinet set to several coffin 
cabinet styles, several AWA “Empire 
State” receivers from the 1930s, and 
many Bakelite and wooden cabinet 
sets from the 1940s and early 1950s. 

Brian has tended to keep the older 
sets on the lower shelves in the mu- 
seum, with later and smaller sets on 
the higher shelves. Quite a number 
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particularly reliable. The reason was 
that the German government of the 
time taxed radios on the number of 
valves used in them. One valve enve- 
lope attracted a third of the tax that 
three valve envelopes did. 

Information on this and other Loewe 
valves is contained in the book Saga 
of the Vacuum Tube by Gerald F. J. 
Tyne, published Howard W. Sams & 
Co. Inc, USA. 

A receiver of the 1920s using this 
valve would have required very little 
extra circuitry to make a complete 
receiver — see Fig.1. In fact, other than 
the power supply, an input tuned cir- 
cuit and a pair of headphones were all 
that was needed as far as the electron- 
ics were concerned. If the plate of the 
first valve had come out to a terminal 


: s o M on the valve base it would have been 
A selection of very early vintage radios and small kitchen (mantel) receivers. possible to use regeneration and thus 


achieve even better sensitivity from 
of these sets have not been restored. the museum collectionisa 1926 Loewe the receiver. 
It does take a long time to restore 3NF triple-triode, complete with four 
hundreds of sets. One of the sets still resistors and two capacitors all within Summary 


awaiting restoration and display is the one rather large envelope, which Like any museum, nothing remains 
Brian’s favourite, a rare Traeger 36/40 measures160mminheightand45mm completely static as new items become 
Flying Doctor Radio. in diameter. This would have been a museum pieces. I had a fascinating and 

A glass case houses Brian’s collec- glass-blower’s work of art. instructive time being shown through 
tion of early receiving valves and a Perhaps this triple-triode valve with the museum, seeing equipment and 


few transmitting valves. Note the blue its components could be considered parts of our radio heritage I didn’t 
coloured Arcturus valves. Suppos- one of the first integrated circuits ever know about. 


edly the colour somehow magically made. The supply to the valve consists Brian Lackie’s Wireless Museum 
improved the valve’s performanceand  offilamentcurrentof0.3Aat4Vanda is at 60 Yellow Rock Road, Urunga 
life! Valve design and manufacture high tension (HT) supply of 135V. NSW. Phone (02) 6655 6135. Itis open 
advanced considerably from the time You may wonder why were three most days from 9.00 AM to 4.00 PM. 
of the valves in the display. valves built into the one envelope Admission is free, to foster interest in 

One extremely interesting valve in when the valves of that time were not vintage radio. SC 


Photo Gallery: Peter Pan BKM (1948) 


Manufactured in 1948 by Eclipse 
Radio, South Melbourne, the Peter Pan 
BKM was a 4-valve refiex superhetero- 
dyne broadcast-band receiver housed 
in a modern (for the time) bakelite cabi- 
net. The unit pictured here is housed 
in an “amber” cabinet, which was one 
of the less common colours used for 
these radios. 


The valve line-up was as follows: 
6A8-G frequency changer; 6B8-G re- 
flexed IF amplifier/first audio amplifier/ 
detector/AVC rectifier; 6V6-GT audio 
output; and 5Y3-GT rectifier. 


Photo: Historical Radio Society of 
Australia, Inc. 
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ASK SILICON CHIP 


Got a technical problem? Can’t understand a piece of jargon or some technical principle? Drop us a line 
and we'll answer your question. Write to: Ask Silicon Chip, PO Box 139, Collaroy Beach, NSW 2097; or 


send an email to silchip@siliconchip.com.au 


SCART connectors 
and A/V inputs 


I recently bought my young son his 
own TV. This fits into his entertain- 
ment unit to stop him messing around 
with the cables at the rear. 

The problem is that this set does 
not have audio/video inputs. It does 
have a SCART connector and I have 
been told that if I use an adaptor, the 
TV will switch itself onto the appro- 
priate A/V channel when it receives 
a video signal. 

I tried this on all three A/V inputs 
but to no avail. I have also been told 
that I need to send one of the SCART 
connector inputs high with a +5V feed 
but no-one will tell me which one and 
I am not about to guess. Can you tell 
me which cable in the SCART con- 
nector needs to be pulled high to get 
the thing to switch to the appropriate 
A/V input? (D. S., via email). 

@ With some TV sets fitted with 
SCART sockets for AV input, it is nec- 
essary to pull pin 16 of the socket up 
to +5V via a 220Q resistor before the 


set will recognise that video is being 
fed in. If you are feeding in composite 
video from a video game console, you 
may also have to pull pin 8 down to 
ground via a 10kQ resistor, to make 
the set recognise that the video is in 
composite form. 


18V version of 


charger circuit 


I found an article on a cordless drill 

auto-charger in “Circuit Notebook” of 
your July 2005 edition. I would like 
to build the circuit but my cordless 
drill is 18V with a plugpack of 24V @ 
400mA, Can the 12V circuit be adapted 
to cater for an 18V charger? (F. N., via 
email). 
@ Yes, the circuit could easily be 
adapted for use with an 18V charger. 
To do this, upgrade the 470uF 25V 
filter capacitor to a 35V rating. Also, 
swap the 1kQ current limiting resistor 
in series with LED1 to 2.2kQ. 

The division ratio of the resistive 
string connected to the A/D input 
of the PICAXE will also need to be 


Balancingjihe|Unbalanced 


Most of SILICON CHIP’s audio 
projects are designed for hifi sys- 
tems and hence are “unbalanced” 
(ie, signal and shield). By contrast, 
most professional PA systems use 
balanced lines (signal+, signal-, 
shield) because of their superior 
noise rejection, especially for long 
cable runs. 

I am wondering if there is any 
way to convert balanced signals 
to unbalanced signals to use on 
projects such as the subwoofer 
crossover (EA, September 1994) or 
for the many amplifiers recently 
published? Would this be possible 
with a transformer or a differential 
op amp, or is there a better way? 

If you could convert a balanced 
signal to unbalanced, it would be 
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possible to take advantage of the 
noise rejection of a balanced line 
for a long cable run and provide an 
unbalanced input to take advantage 
of the cheap and useful projects 
available. (A. W., via email). 
@ We published a PC board with 
balanced and unbalanced stages 
in the December 1989 issue. These 
stages used LM833 op amps and 
were originally intended for the 
Studio Series third-octave and half 
octave graphic equalisers published 
in the same year. They can be used 
wherever you need balanced-to-un- 
balanced or unbalanced-to-balanc- 
ed conversions. 

The PC board is coded 01112891 
and can be obtained from RCS Radio 
Pty Ltd. Phone (02) 9738 0330. 


altered. Try replacing the paralleled 
15kQ and 82kQ resistors with a sin- 
gle 30kQ resistor. This larger value 
ensures that the input voltage rating of 
the PICAXE port pin is not exceeded 
in normal use. 

Some minor changes must also be 
made to the BASIC program to reflect 
the changes to the voltage divider and 
battery pack. This involves chang- 
ing the threshold values described 
in the comments within the BASIC 
program. 

Note that the above changes as- 
sume that the open-circuit plugpack 
voltage doesn’t exceed 35V, as this is 
the maximum rating input of the 7805 
regulator. 


Basketball Scoreboard 
display problem 


I have recently completed the 
construction of the Jaycar Basketball 
Scoreboard Kit and there are a few 
questions that I would like to pose. 
First, there is flicker on the scoreboard 
LEDs. Is this due to the multiplexing 
at 40Hz? 

There is also a problem when hook- 

ing up the second Fouls board. With 
only Fouls board1 connected, the 
number of fouls increment singularly 
ie, 1, 2, 3, etc. With Fouls board1 and 
Fouls board2 connected, the Fouls 
board2 display increments both digits 
at the same time, ie, 11, 22, 33, 44, etc 
while Fouls board1 operates normally. 
With Fouls board2 connected alone, it 
operates normally. Any suggestions on 
this problem? (M. S., via email). 
è The small amount of flickering on 
the Scoreboard displays is due to the 
40Hz multiplexing. This was done de- 
liberately, as it increases the apparent 
brightness of the displays. 

It’s not easy to suggest what might 
be causing your strange fault with 
digits responding together on Foul 
board 2 but only when both foul dis- 
play boards are connected. It sounds 
like some sort of short-circuit or poor 
connection on one of the 16-way IDC 
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cable connectors, ora dry joint or short 
in the digit driver section of the Fouls 
display board. 

Apparently, it’s a fault that is caus- 
ing both digits of the Fouls 2 board 
to be gated on together, rather than 
separately (as they should be), so you 
should look for anything that can cause 
these digits to be gated on at the same 
time. This means looking for faults on 
the Fouls 2 display board itself, on the 
16-way cable and its connectors, or at 
the 26-way connector on the control- 
ler board. 


Farthing a 
turntable 


I am restoring an old turntable 
which has a contact switch linked to 
the tonearm cradle. When the arm is 
removed from its cradle, the contacts 
are closed, sending 240VAC to the mo- 
tor. My problem is that this causes a 
loud thump through the audio output. 
I understand that suppressor capaci- 
tors may solve this problem but what 
values should I use and where should 
I place them? 

The power cord into the unit has no 
Earth lead so there’s no direct earth 
connection from the player, although 
the unit has a Ground connection that 
can be connected to the dedicated GND 
connection on the back of the ampli- 
fier. Pm fairly sure that the player’s 
audio circuitry is isolated on the chas- 
sis from the power circuit. Could it be 
causing the problem via the amplifier 
instead? (P. S., Lane Cove, NSW). 

è Use a .01uF or .022uF 250VAC 
metallised polypropylene capacitor 
across the switch contacts. 

The turntable chassis should be 
earthed, ideally via its own 3-core 
power flex but you need to make sure 
that the cartridge output leads are 
fully isolated from the mains earth 
otherwise you will get severe hum 
from the resulting earth loop. 


Demister car 


radio antenna 


Does SILICON CHIP have a project for 
an antenna amplifier for a car radio? 
I’ve managed to zap the amplifier in 
my car’s system and thought making 
one would be pretty cheap compared 
to spare part prices. : 

My car is a Nissan 200SX and th 
amplifier sits above the rear passen- 
ger’s head, close to the aerial which is 
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SmokingfanjOutputiEilteAtisOkHz 


I recently built the SC480 power 
amplifier, as featured in the January 
& February 2003 issues of SILICON 
CHIP, and have been testing it on 
the bench. I am viewing the results 
on an isolated scope and using a 
function generator for the input 
source at 1.6V amplitude (3.2V 
peak-to-peak) and all is well up to 
60kHz input. 

However, when I increase the 
input frequency to about 80kHz, 
the 6.80 1W output resistor starts 
to smoke! Is this a result of the load 
being resistive and not running it 
through a speaker system or some- 
thing else? Will using a 2W resistor 
resolve this issue? 

Second question: why doesn’t 

SILICON CHIP use Australian Stand- 
ards for schematic symbols (ie, 
resistors, capacitors, fuses, etc)? 
(S. S., via email), 
@® Weare not surprised that 6.8Q re- 
sistor is smoking. Fhe amplifier was 
never intended to be tested at full 
power at such a high frequency. 

If you have a look at the output 
filter and consider its behaviour at 
very high frequencies, it is no won- 
der the 6.8Q resistor is smoking. At 
80kHz, the 150nF capacitor has an 
impedance of 13Q while the 6.8uH 
choke now has an impedance just 
over 3.4Q. 

So instead of the 6.8Q resistor 


in the rear window. (K. M., Bathurst, 
NSW). 

@ We published a rear window de- 
mister car radio antenna adaptor in 
the December 1988 issue of SILICON 
CHIP. This is not an amplifier but an 
interface circuit to allow the demister 
array to pick up RF signal and direct 
it to the car radio. 


Ballast required for 
UV steriliser 


I run a business in water filtration 
and have bought a UV steriliser light 
from an importer. While the light fit- 
ting is good, the ballast transformer 
is rubbish and actually smokes and 
gets very hot. 

Inside the plastic box, it appears to 
be a transformer. The mains Active 


being effectively short-circuited by 
the 6.8uH inductor (as it is at normal 
audio frequencies), it is being sub- 
ject to about 30% of the amplifier’s 
output signal. At full power, this 
amounts to about four or five watts 
across a resistor with a 1W rating. 
Even going to a 2W resistor would 
not improve matters much. 

In fact, none of our amplifiers 
are intended to deliver their rated 
power above 20kHz, even though 
their frequency response at 1W may 
be 60kHz or more. Testing at high 
power at such high frequencies will 
not only burn out the 6.8Q resistor 
but may also cause the output tran- 
sistors and their drivers to overheat. 
The output filter would have to be 
changed and so would the output 
stages and the heatsinking, in or- 
der to make the amplifier reliably 
deliver high power at 50kHz or 
more. 

Unless you have a specific need 
to operate the amplifier superson- 
ically, we recommend you don’t 
do it. 

We don’t use Australian Stand- 
ards drawing symbols because as far 
as we are concerned, they are not as 
easy to follow as our own symbol 
library. Our drawing symbols are 
also more in line with those used 
on the circuits of most consumer 
electronics equipment. 


connects to one side of the transformer 
and the other side goes to the light fit- 
ting. The Neutral is connected directly 
to the other side of the light fitting. 

The label on the ballast reads: UV 
Lamp Ballast; Input AC 240V/50Hz; 
Amps 147mA; Output AC 44V, 6 
watts. The label on the light reads: 
UV output 253.7nm; Lamp current 
0.162A, 6 watts. 

I would like to use something 
smaller, electronic (switchmode’), 
encapsulated, that can be connected 
inside a junction box (not running 
hot). As it is used in hire equipment, 
and has to run continuously all year, 
approval for use in Australia would 
be good. (N. J., Mackay, Qld). 

è The ballast is not a transformer; it 
is achoke (inductor) and only has two 
terminals, as you have noted. There is 
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FuelMixture|KitibisnlaysiAwey 


I put the Fuel Mixture kit together 
and found it does not function. The 
directions state to check the volt- 
age on pins 4 & 14 of IC1 for 5V 
before installing the chip. This was 
present. There was 5V present on 
another two or three pins as well. 

I put the two circuit boards 
together and applied power and 
grounded the sensor wire. This 
produced a momentary reading of 
“14.” on the two left LEDs. After a 

- second, the reading is a partial 0. I 
say partial because the centre LED 
shows an incomplete zero. The right 
LED (the one that would be tenths 
of a volt) does not light up and the 
LED bar does not light up at all. 

I have R1 installed for bar mode, 
and did not install R2 or R3, as 


no electronic equivalent that we know 
of but it might be possible to substi- 
tute a fluorescent light ballast (say an 
18W unit), as these are designed for 
continuous use. You would need to 
make sure you obtain the correct volt- 
age across the lamp, otherwise it will 
be damaged. 


Bridging the Mighty 
Midget amplifier module 
Is the Mighty Midget amplifier 
module (March 2002) bridgeable? 
The article talks about the bridging of 
the internal power device but there is 
nothing on whether two modules can 
be bridged. (T. O., via email). 
@ Since the two outputs of the TDA- 
1562Q are themselves bridged and 
both swing in anti-phase with each 
other, it’s not possible to bridge to an- 
other TDA1562Q. If you did connect 
one speaker between two modules, 
the remaining two outputs would be 
swinging in “mid-air” doing noth- 
ing? 


Using Luxeons in 


the Spacewriter 

Could you suggest modifications to 
the Spacewriter described in your May 
1996 issue to allow it to drive seven 
1W Luxeon LEDs? (A. G., via email}. 
@ The Spacewriter could drive 1W 
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this was for unleaded use using 
A/F ratio. 

Last, the brightness of the LEDs 
does not change when I cover the 
photocell. I realise this is hard to 
troubleshoot and there are as many 
possible problems as there are sol- 
der connections. However, if there 
is something you can suggest, I 
would be most appreciative. (J. M., 
via email). 
© We suspect that transistors Q2 
and Q5 are the incorrect types. Q2 
is a BC327 and Q5 a BC337. This 
would prevent the third display 
from working and the brightness 
adjustment from working. 

Check the pin connections to 
DISP2. Perhaps there is a bad solder 
joint on one of the pins. 


LEDs, with the following modifica- 
tions: 

(1). Change the power supply regulator 
to a 7805, fitted with a heatsink. 

(2). Change the 9V battery to six G or 
D cells (in order to supply 1A). 

(3). Remove the 1092 series resistor 
from the 5V supply to the LEDs and 
change each 15Q2 LED series resistor 
to 4.70 1W. 

(4). Change transistors Q1-Q7 to logic 
level Mosfets (eg, ZT-2271 from Jaycar; 
STP30NE06L) 

(5). Increase the 10uF supply decoup- 
ling capacitor for the LED supply to 
1000uUF 16V. 

(6). Thicken the relevant PC tracks 
with solder to cope with the higher 
LED currents. 


Courtesy light 


delays immobiliser 


I recently purchased the Courtesy 
Light Delay kit (described in the June 
2004 issue) and fitted it to my 2005 
Nissan Patrol. It works very well al- 
though I did modify the installation 
by connecting the bridge rectifier to 
the accessories switch rather than to 
the parking lights. This means that the 
lights go out instantly when you start 
the car rather than having to switch 
on the lights. 

The issue I now have is that the re- 
mote central locking system/immobi- 


liser monitors the courtesy light circuit 
and if it detects that one of the doors is 
open, it will not arm the system. The 
courtesy light kit puts a voltage back 
into the courtesy light circuit which 
is interpreted by the immobiliser that 
one of the doors is open. So I have to 
wait for the lights to go out before it 
will lock the doors, which means that 
I have to stand next to the car or lock 
it manually. 

Do you have a suggestions as to how 

the overcome this situation as I quite 
enjoy having a delay on the interior 
lights? (A. C., via email). 
è You could use a separate door 
switch for the immobiliser “door 
closed” detector or set the courtesy 
delay to a shorter time so you do not 
need to wait so long before leaving 
the car. 


Jacob’s Ladder 


cannot climb 


I built the Jacob’s Ladder project 
from the September 1995 issue and 
have a few questions about it. I had it 
running on a power supply and every- 
thing was fine until someone “juiced” 
it up way over 12V. The 10Q resistor 
gota bit black and the thing still works 
but it’s not going up the ladder much 
now; it tries but it mostly burns out 
at the start. 

Might the 555 timer chip be dead? 

I can’t see anything else on the board 
that looks damaged. (M. S., Penrith, 
NSW). 
è The 10Q resistor was burnt because 
it would have had to supply excess 
current into the 16V zener diode 
(ZD4) when the supply voltage was 
increased. This resistor should be 
replaced, along with ZD4. It is also 
possible that the 75V zener diodes 
have been damaged and they are now 
reducing the maximum coil voltage. 
The remaining parts should be OK. 


Inverter for 
car fridge 

I would like to know if the output 
of the CFL inverter described in the 
September 2004 issue can be reduced 
to 240V DC. The reason for this is that 
I would like to see if I could use it for 
a fridge in my camper, mainly while 
driving long distances. 

The fridge does not hum so this tells 
me it’s a heater (evaporative) type and 
240V DC would not affect the circuit 


siliconchip.com.au 


in the fridge. I can’t quote the output 
power of the fridge to see if the inverter 
can handle the load, because it has no 
plate that I can see. 

Also, how much load will this have 

on the car battery if it is continuously 
being charged by the alternator while 
driving. (M. B., via email). 
è You can reduce the output to 240V 
by increasing the 6.8kQ resistor to 
11kQ, We don’t know how much your 
fridge would draw at 240V but would 
guess between 50W and 100W. This 
would not be a problem when your 
car is being driven. 


Battery indicator for 
R/C aircraft 


We have a problem in finding a low 

voltage indicator circuit for flying 
radio-controlled aircraft. We need a 
device in the aircraft to indicate that 
the onboard battery is at full charge 
(5.6V) and when the voltage falls to 
about 5.2V. Below 5.2V, the battery 
can sustain flight but not the operator’s 
ability to control the craft, even at 
fairly close range. As the aircraft can 
cost anything up to $1500, we do not 
want to see it nose-dive or fly into the 
sunset! (J. G., Cudal, NSW). 
@ We have published two low battery 
indicators in Circuit Notebook, in June 
and November 2003. The June 2003 
circuit may be more relevant. 


Electric brake control 


for a caravan 


I am looking for an electric brake 
controller circuit for a small caravan. I 
built a similar circuit for a model train 
controller for my kids a few years ago 
and it worked very well but unfortu- 


Studio Series Stereo Preamplifier 
(October 2005): the parts list er- 
roneously shows transistors Q1-Q5 
as BC337 types, instead of BC327. 
The circuit and overlay diagrams 
are correct, 


Portable PIC Programmer (Sep- 
tember 2003): a few constructors 


have reported problems program- 
ming newer devices such as the 
PIC1I6F 88. 

This problem can be resolved by 
using an alternative programming 
package called “WinPIC”, available 
for free download from http://peo- 
ple.freenet.de/dl4yhf/winpicpr. 
html (includes comprehensive doc- 
umentation). Choose an interface 
type of “COM84 programmer for 


nately, I have lost the circuit. It used 
a variable pulse width control with a 
555 IC and a diode (for 360° control). 
I completed much of the control box 
a few years ago, with a pendulum 
and magnet sweeping over 10 reed 
switches, and mounted a 2N3055 on 
the diecast box to control the 6A @12V 
the brakes draw. (N. W., via email). 

@ Check out the pulse width modula- 
tion generator in the Duty Cycle Meter 
project as published in our “Perform- 
ance Electronics for Cars” handbook. A 
very similar PWM controller is also in- 
cluded in the Nitrous Fuel Controller 
in the same book. This last-mentioned 
project includes a Mosfet to drive a 
solenoid load and may be ideal for the 
brake control. 


WARNING! 


serial port” for compatibility with 
the Portable PIC Programmer. This 
setting can be found on the “Inter- 
face” tab. 

Although experienced users may 
be able to get the original program- 
ming software (IC-Prog) and WinPIC 
to co-exist on the same PC, this is 
not recommended. To uninstall IC- 
Prog, go to Settings -> Options and 
choose the “Misc” tab. Remove the 
tick in the “Enable NT/2000/XP” 
and click OK. A dialog box will then 
appear asking “Do you also want to 
remove this driver?” Click on the 
“Yes” button, then click OK at the 
bottom of the window. 

You can then close IC-Prog and 
delete all of the associated files from 
your [C-Prog folder. 


The PWM adjustment is made with 
a potentiometer that could be used to 
swing in response to braking. A kit for 
the Nitrous Fuel Controller is available 
from Jaycar. 


Accuracy of 
speed sensors 


How accurate are the speed sensors 
on 2000 Detroit Diesel in large trucks? 
(T. S., Troutville, VA, USA), 

@ We assume you are talking about 
road speed. It would be better than 
5% but it will depend on the rolling 
tyre diameter and this will decrease 
significantly with tyre wear. Speedo 
accuracy is typically much worse, 
usually high by 10% or more. SC 


SILICON CHIP magazine regularly describes projects which employ a mains power supply or produce high voltage. 
All such projects should be considered dangerous or even lethal if not used safely. 

Readers are warned that high voltage wiring should be carried out according to the instructions in the articles. 
When working on these projects use extreme care to ensure that you do not accidentally come into contact with 
mains AC voltages or high voltage DC. If you are not confident about working with projects employing mains voltages 
or other high voltages, you are advised not to attempt work on them. Silicon Chip Publications Pty Ltd disclaims any 
liability for damages should anyone be killed or injured while working on a project or circuit described in any issue 
of SILICON CHIP magazine. Devices or circuits described in SILICON CHIP may be covered by patents. SILICON 
CHIP disclaims any liability for the infringement of such patents by the manufacturing or selling of any such equip- 
ment. SILICON CHIP also disclaims any liability for projects which are used in such a way as to infringe relevant 


government regulations and by-laws. 


Advertisers are warned that they are responsible for the content of all advertisements and that they must con- 
form to the Trade Practices Act 1974 or as subsequently amended and to any governmental regulations which are 


applicable. 
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GREAT BOOKS FOR 


ALL PRICES INCLUDE GST AND ARE 


suche power 
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phamelbook 


From one of the world's most respected audio authorities. 
New edition is more comprehensive than ever with a new 
chapter on Class G amplifiers and further new material on 
output coils, thermal distortion, relay distortion, ground 

N loops, triple EF output stages and convection cooling. 427 
7 pages in paperback. 


An essential reference for engineers and anyone who wishes 
to design or use variable speed drives for induction motors. gia 
As reviewed in SILICON CHIP September 2003. 288 pages. ` } 


aa ~= ‘Ye 


Microcontroller 


Projects inl 


int ihe 8051 


=o] H 


Through graded projects introduces the fundamentals of mi- 

croelectronics, the 8051 family, programming in C and the 
use of a C compiler. Provides an interesting, enjoyable and 
easily mastered alternative to more theoretical textbooks. 
178 pages in paperback. 


Written by a practising service engineer, emphasis is on practical 
business of fault diagnosis and repair. Covers TV power supplies, 
line timebases, video deck machines, test gear, intermittent 
faults, repair techniques and workshop practice. Features a 
completely new chapter on the latest digital equipment — 

DVD, set-top boxes, digital satellite TV and digital TV sets. 


Anyone interested in ports, transducer interfacing, analog to dig- 

ital conversion, convolution, filters or digital/analog conversion 
will benefit from reading this book. The principals precede the 
applications to provide genuine understanding and encourage 
further development. 302 pages in paperback. 


A guide to RF design for engineers, technicians, students and 
enthusiasts. Covers all of the key topics in RF: analog design 
principles, transmission lines, couplers, transformers, 
amplifiers, oscillators, modulation, transmitters and 
receivers, propagation & antennas. 279 pages in paperback. gia 


for Everyone | 

Compiled by Texas Instruments, this is the closest thing 
to a “bible” on op amps. This is an engineer's reference 
with lots of theory, plenty of maths and right up-to-the- 
minute with modern devices. Not cheap but worth every 
cent. 478 pages, soft covers. 
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Refereri 


a Starter, aiai lf you've ever wanted to know the intricate details of 
ey ee == setting up your own wireless network and the traps for 
T m = 4 Ge young players, you ‘Il find it here. 
\/ = (See review July 05 SILICON CHIP) 
b E 530+pages in paperback. 


For anyone involved in designing, adapting and using analog 
and digital audio equipment. Covers tape recording, tuners 
and receivers, preamplifiers, voltage amplifiers, audio power 
amplifiers, compact disc technology & digital audio, test & 
measurement, loudspeaker crossover systems, power sup- 
plies and noise reduction systems. 375 pages in soft cover. 


$ 
Plecironits Essential reading for electronics designers and students 
alike. It will answer questions about core analog theory and 
design principles as well as offering practical design ideas. 
Many of the circuits taken from lan Hickman’s 


magazine articles. 294 pages in soft cover. 


An easy-to-follow, step-by-step text for a wide variety of pow- 

er supplies. All described in simple language. Anyone with a 

basic knowledge of electronics can create a very complicated § 
power supply design. 265 pages in paperback. 


| Ever wondered how they scramble video on cable and sat- 
ellite TV? This book tells you! Encoding/decoding systems 
(analog and digital systems), encryption, even schematics 
and details of several encoder and decoder circuits for ex- 
perimentation. For both the hobbyist and the professional. 
290 pages in paperback. 


A guide to DVD technology and applications, with particular 

focus on design issues and pitfalls, maintenance and repair. 
Ideal for engineers, technicians, students of consumer 
electronics and sales and installation staff. As reviewed in 
Silicon Chip February 2004, 319 pages in paperback. 
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rsen al f ublishi O04 
f you 're into Eini you ve net to have this latest 
omnibus reference covering Red Hat Enterprise Linux 
and Fedora. Great for internet server management, 
firewalls, encryption, authentication and more. 
Includes DVD. 832 pages, soft covers. 


Red Hat 


F rntcrprine tina & 
Fedora Fation 
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BOOKSHOP 


LOWER THAN RECOMMENDED RETAIL PRICE 


Many thousands of copies now sold. Two incredible CDs containing over 1000 
classic projects, sourced from Scientific American over the past 70 years — and 
covering every field of science: "A must for every science student, science 
teacher or science lab. . . or simply for thoose with an enquiring mind.. ." 
See the review October ‘04 issue or online. 2 CD set — the perfect Christmas gift. 


ORDER NOW BY PHONE OR FAX FOR GUARA ANTEED 


IMMEDIATE DESPATCH* es ing e Mara hn saati 
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Covers all the analog electronics needed in a wide range of 

higher education programs: first degrees in electronic 

engineering, experimental science course, MSc electronics 

and electronics units for HNDs. Text is supported by numerous worked 
examples and experimental exercises. 312 pages in paperback. 


er Based mainly on the American telephone system, covers 

Ay i Alepl Nies conventional telephone fundamentals, including analog 
=} and digital communication techniques. Provides basic 
information on the functions of each telephone component, 
how dial tones are generated and how digital transmission 
techniques work. 402 pages, soft cover. 


Eugene Trundle has written for many years in Television 

magazine and his latest book is right up to date on TV 

and video technology. Includes both theory and practical servicing infor- 

mation and is ideal for both students and technicians. 382 pages, in paperback. 

A unique and practical guide to getting up and running 

with the PIC. It assumes no knowledge of microcon- 
trollers — ideal introduction for students, teachers, 
technicians and electronics enthusiasts. Revised 3rd 
edition focuses entirely on re-programmable flash 

PICs such as 16F54, 16F84 12F508 and 12F675. 320 


Based on popular short courses on the PIC, 
for professionals, students and teachers. Can be used 
at a variety of levels. An ideal introduction to the world of microcontrollers for 


pages in paperback. hobbyists, students and professionals. 255 pages in paperback. 
NOTE: ALL PRICES ARE PLUS P&P - SEE BELOW. TAX INVOICE 
[_] AMATEUR SCIENTIST CD ou....cccccscccssccscccsessecsecscsssessessseaseenses $49.00 
[-] ANALOG CIRCUIT TECHNIQUES W/DIGITAL INT....-..cccceeceeee $69.00 Ta een ate 
[_] ANALOG ELECTRONICS .u.eeccecccceesccccecsccsescsecsunssecsesevensusneeanven $89.00 PLEASE PRINT 
fn AUDIO ELECTRONICS cic cvectscsiecostencisasesca Sen aim sicatnmaaite $92.00 
(] AUDIO POWER AMPLIFIER DESIGN ononon $89.00 Address 
[] COMPLETE REFERENCE RED HAT „rrn $89.00 ode 
[] DVD PLAYERS AND DRIVES .......cccccsscsescsscsesssessseseceesceserenseen $79.00 
[-] EMC FOR PRODUCT DESIGNERS ..........c.sscccesecsesssessescsesseee $103.00 | 
[7] GUIDE TO TV & VIDEO TECHNOLOGY -innn 363,00 Daytime Phone No. (___) 
Co] INTERFACING WITH Cossee $63.00 Email- @ 
[_] M'CONTROLLER PROJECTS IN C FOR 8051. $73.00 
[Z] OP AMPS FOR EVERYONE ......ssss-sssssssssesssnssssseesenssseeseenee $119.00 | Payment details: 
[C] PIC IN PRACTICE .o..ceeecssesscccsecssecseessecsescsssssessescesesuensesenecsuen $52.00 J] cheque/Money Order enclosed OR 
(_] PIC MICROCONTROLLER - PERSONAL INTRO COURSE.......$48,00 
C] POWER SUPPLY COOKBOOK.................cccccccccccccccccccccececccees $99.00 Charge my credit card — CI Bankcard CI Visa Card C] MasterCard 
[C] PRACTICAL RF HANDBOOK iieri $69.00 rr toto eon ot) 
(_] PRACT. VARIABLE SPEED DRIVES/POWER ELECT. .......0...0- $85.00 No: pm | 
[_] SERVICING TV SATELLITE & VIDEO EQUIPMENT.............. $70.00 Sana marae cnet 
[] THE WIRELESS NETWORKING STARTER KIT.. 200 “gnare een NADAS i 
(—_] UNDERSTANDING TELEPHONE ELECTRONICS ........cc..cecseserevee $70.0 
I VIDEO SCRAMBLING/DESCRAMBLING .........................-... $87.00 BOOK TOTAL: $... PLUS P&P: $.cccccccee. ORDER TOTAL$ AU............ 


*ALL TITLES SUBJECT TO AVAILABILITY. PRICES VALID FOR MONTH OF MAGAZINE ISSUE ONLY. ALL PRICES INCLUDE GST 
ss. A 


Cash in your surplus gear. Advertise it here in Silicon Chip. 


FOR SALE 


SUPERBRIGHT LEDS from just 15 
cents each, including new wide angle 
range! 12 volt LED lightbars, great for 
solar/camping. Nixie tubes and nixie 
clock kits. Lots of other stuff, and always 
more items being added. New webshop 
now online! www.ledsales.com.au 


PCBs MADE, ONE OR MANY. Any 
format, hobbyists welcome. Sesame 
Electronics Phone (02) 9593 1025. 
sesame @sesame.com.au 
www.sesame.com.au 


USB KITS: Gas Sensors (CO, LPG, 


Alcohol), GPIB Interface, Thermostat 
Tester, LCD Module Interface, Stepper 
Motor Controller, PIO Interface, DTMF 


eae es ee a a  O 


CLASSIFIED ADVERTISING RATES 


Advertising rates for this page: Classified ads: $22.00 (incl. GST) for up to 20 words 
plus 66 cents for each additional word. Display ads: $36.00 (incl. GST) per column 
centimetre (max. 10cm). Closing date: five weeks prior to month of sale. 


of paper, fill out the form & send it with your cheque or credit card details to: Silicon 
Chip Classifieds, PO Box 139, Collaroy, NSW 2097. Alternatively, fax the details 
to (02) 9979 6503 or send an email to silchip @siliconchip.com.au 
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I Torun your classified ad, print tt clearly in the space below or on a separate sheet [l 
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Taxation Invoice ABN 49 003 205 490 


LJBankcard J Visa Card 


signature 
Name 
Street 


Suburb/town 


Phone: Fax: 


Enclosed is my cheque/money order for $ 


kd Master Card 


card. || | | JLT TE IEEE TILEY | 


or please debit my 


Card expiry date Í 


Postcode 


Email: 
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Transceiver, Thermometer, DDS HF 
Generator, Compass, 4 Channel Volt- 
meter, I/O Relay Card, USB via Lab- 
VIEW. Also available: Digital Oscillo- 
scope, Temperature Loggers, VHF 
Receivers and USB ActiveX (and 
USBDOS.exe file) to contro! our kits 
from your own application. www.ar.com. 
au/~softmark 


MORE CONTROL SOLUTIONS for you! 
N1500LC Load Cell Panel Meter: 
New Low Cost, Great Accuracy, Fully 
programmable Indicator with 4-20mA 
and 2 relay output. 

USB to RS422/RS485 converter: With 
1500V Isolation, RTS or Auto Data Flow 
control. Heaps of other features. 
Temperature and Humidity Sensors: 
Great accuracy 4-20mA output. Wall and 
Duct mounting available. 

Signal Conditioners non isolated 
and isolated: Convert thermocouples, 
RTDs to 4-20mA or 0-10V Fully pro- 
grammable. 

Stepper Motors: We have a selec- 
tion of Stepper motors for hobby 
and high torque CNC applications 
DC Motors: for both hobby and high 
torque applications. 

DC, Stepper and Servo Motor control- 
ler kits. 

Labjack Ethernet/(USB Data Acqui- 
sition Module: features 14 16-bit 
analog inputs, 23 digital I/O, 2 analog 
outputs and 2 high speed counter. Free 
software, Labview driver and ActiveX 
component. 

Counter and Timers: 7-digit and 10- 
year battery operated. 
Multi-FunctionTimer and CyclicTimer/ 
Pulse Generator. 

Serial and Parallel Port relay control- 
ler cards. 

Pump and Trip Alarm Controller card. 
Duty-Standby operation. 

PIC MicroProgrammers serial and 
USB port operated. 

2,4 & 8 Relay Cards suitable for TTL 
and Open Collector Outputs 

Switch Mode, Battery Chargers and 
DC-DC converters. 

Full details and credit card ordering 
available at www.oceancontrols.com. 
au Helping to put you in control. 


www. siliconchip.com.au 


CUB KIT - As featured in this issue. 
ARF (almost ready to fly) and includes 


motor, gearbox, prop, 
wheels and all hardware: 916500 
MK22-A 8ch AM/FM Transmitter $6990 


MK22-A AM 8ch Receiver $42950 
MK22D-SM FM 6ch Receiver  $13559 


PO Box 580, Riverwood NSW 2210 
Ph/Fax (02) 9533 3517 


Rahim ial 


TONE 


speakerbits.com.au 


S-Video ....Video... Audio ... VGA 
distribution amps, splitters, standards 
converters, toc’s, switchers, cables, etc, 
& price list: www.questronix.com.au 


ImageCraft C Compilers: 32-bit Win- 
dows IDE and compiler. For AVR, 
68HC08, 68HC11, 68HC12, 68HC16. 
from $330.00 

Atmel Flash CPU Programmer: Han- 
dies the 89Cx051, 89C5x, 89Sxx in 
both DIP and PLCC44 and some AVP’s, 
most 8-pin EEPROMS. Includes socket 
for serial ISP cable. $220, $11 p&p. 
SOIC adaptors: 20 pin $132.00, 14 pin 
$126.50, 8 pin $121.00. 

Full details on web-site. Credit cards 
accepted. GRANTRONICS PTY LTD, 
PO Box 275, Wentworthville 2145. (02) 
9896 7150 or http:/Awww.grantronics. 
com.au 


www. siliconchip.com.au 


AKIN 


Aspen Amplifiers 

Best high end DIY audio kits 
on the planet! 

www.aksaonline.com 


New American technology, polycrystalline solar panels, 
super long service life, high-efficiency output, compact 
and light, just 34 x 36cm and 1.58kg. Full weather-proof 
aluminium frame and tempered glass. Rated 10W, 12V, 
0.82A; can charge 12V battery in virtually any climate. Brand 
new, limited stock, $159. Free post delivery. 

Ausino Ply Ltd, 129 Mcewan Rd, Heidelberg West, Vic 3081. 

Tel: (03) 9459 6011; Email: ausino99 @optusnel.com.au 


RCS RADIO/DESIGN is at 41 Arlewis 
St, Chester Hill 2162, NSW Australia 
and has ail the published PC boards 
from SC, EA, ETI, HE, AEM & others. 


Ph (02) 9738 0330. sales @rcsradio. 


com.au, Www.rcsradio.com.au 


WEATHER STATIONS: windspeed & di- 


rection, inside temperature, outside tem- 
perature and windchill. Records highs 
and lows with time and date as they 


Circuit{&iDesignildeas Wanted 


More Stable DVB-T 


aS 


healing HSDT 821 


Laceys.tv 


“TM 


42 Brunel Rd Seaford VIC 3198 
Tel (03) 9776 9222 web:www.laceys.tv 
also Sydney, CoffsHarbour, Ulverstone 


International satellite 
TV reception in. your 
home is now affordable. 
Send for your free info 
pack containing equip- 
ment catalog, satellite 
lists, etc or call for appointment to view. 
We can display all satellites from 76.5° 
to 180°. 

AV-COMM P/L, 24/9 Powells Rd, 

Brookvale, NSW 2100. 

Tel: 02 4377 or 9939 4378. 

Fax: 9939 4376; www.avcomm.com.au 


You have the Cimeuit - We cau Package it? 


Printed Circuit Boards- Call Mike for PCB Layoul 
Prototyping, Small Runs 
and Production Runs 


Product & Panel Labelling -Call Martin for Full Colour on 
Clear, White, Brushed 
Aluminium, or Gold Label 


FACTORY 3/26 STAFFORD STREET 
HUNTINGDALE 3166 


Tel: (03) 9 562 7030 Fax: (03) 9 562 7040 
e-mail: pebs@alphalink.com.au 


occur. Optional rainfall and PC interface. 
Used by government departments, 
farmers, pilots and weather enthusiasts. 
Other models with barometric pressure, 
humidity, dew point, solar radiation, UV, 
leaf wetness, etc. Just phone, fax or write 
for our FREE catalog and price list. Eco 
Watch: phone (03) 9761 7040; fax (03) 
9761 7050; Unit 5, 17 Southfork Drive, 
Kilsyth, Victoria 3137. ABN 63 006 399 
480. 


Do you have a good circuit idea? If so, sketch it out, write a 
brief description of its operation & send it to us. Provided your 
idea is workable & original, we'll publish it in Circuit Notebook 
& you'll make some money. We pay up to $60 for a good circuit 
or you could win some test gear. send your idea to: 


Silicon Chip Publications, PO Box 139, Collaroy, NSW 2097. 
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Do You Eat, Breathe and Sleep TECHNOLOGY? 


Opportunities for full-time and part-time positions all over Australia & New Zealand 


Jaycar Electronics is a rapidly growing, Australian 
owned, international retailer with more than 39 stores in 
Australia and New Zealand. Our aggressive expansion 
programme has resulted in the need for dedicated 
ee to join our team to assist us in achieving our 
goals. 


Why not do something you love and get paid for it? Please 
write or email us with your details, along with your C.V. 
and any qualifications you may have. We pay a 
competitive salary, sales commissions and have great 
benefits like a liberal staff purchase policy. 


Send to: 

Retail Operations Manager - Jaycar Electronics Pty Ltd 
P.O. Box 6424 Silverwater NSW 1811 

Email: jobs@jaycar.com.au 


We pride ourselves on the technical knowledge of our 
staff. Do you think that the following statements describe 
you? Please puta tick in the boxes that do: 


O Knowledge of electronics, particularly at component level. 
O Assemble projects or kits yourself for car, computer, audio, etc. 
DO Have empathy with others who have the same interest as you. 
O May have worked in some retail already (not obligatory). 
O Have energy, enthusiasm and a personality that enjoys 
helping people. 
CO Appreciates an opportunity for future advancement. 
O Have an eye for detail. 


Select your microcontroller kit 
and get started... 


Pi 
G2 “JE | Dynamic C 


Feature rich, compiler, editor & debugger 

ACM 3400 
with royalty free TCP/IP stack 
= Prices exclude GST and delivery charges 


2oMINCRE 
Tel: + 61 2 9906 6988 
ELECTRONICS Fax: + 61 2 9906 7145 


EMELDOED IECHNOLOOGQI 


www.dominion.net.au 


VIDEO - AUDIO - VGA 


distribution amps - splitters 
digital standards converters - tbc's 
switchers - cables - adaptors 
genlockers - scan converters 


Come to the ; d 
specialists.. +, ! 


See products and download pricelist at www.questronix.cam.au 
fax (02) 4341 2795 phone (02) 4343 1970 


email: questav@questronix.com.au 


TOROIDAL POWER TRANSFORMER 
DESIGN SOFTWARE. Windows based. 
Three winding each with four taps. Save 
and print out designs and winding in- 
structions. Specify temperature rise, am- 
bient temp, max core and copper loss, 
impedance, core size, flux density and 
core material data. $149.00 with instruc- 
tions. wb914370 @ bigpond.net.au. 


ANNOUNCEMENTS 


CENTRAL COAST FIELD DAY: Sunday 
19th Feb. Don't miss Australia’s biggest 
Amateur Radio exhibition and sale of 
new and used radio and communica- 
tions equipment at Wyong Race Course, 
just 1 hour north from Sydney. Gates 
open 8.30am. Special Field Day bar- 
gains from traders and tons of disposals 
gear in the flea market. Exhibits by clubs 
and groups with interests ranging from 
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Jaycar Electronics is an equal opportunity employer and 


actively promotes staff from within the organisation. 


TAIG MACHINERY 
Micro Mini Lathes and Mills 
From $489.00 


Stepper motors: 200 oz in $89.00, 330 oz in $110.00 
Digital verniers: 150mm $55.00, 200mm $65.00 
59 Gilmore Crescent (02) 6281 5660 
Garran ACT 2605 0412269707 


Printed Circuit Board Manufacture 
48-Hour service * High quality * Low nee 
1 offs to any quantity ; 


N NN Artwork design 1f required 
Call for obligation free quote... © 


le INSTANT PCBs, POBox 448, Avalon 2107 ale 


vintage radio, packet radio, scanning, 
amateur TV and satellite www.ccarce. 
org.au Ph (02) 4340 2500. 


KIT ASSEMBLY 


NEVILLE WALKER KIT ASSEMBLY 
& REPAIR: 

è Australia wide service 

® Small production runs 

è Specialist “one-off” applications 
Phone Neville Walker (07) 3857 2752 
Email: flashdog @ optusnet.com.au 


Advertising Index 


555 Electronics 


Altronics 


BitScope Designs 
Conference Plus 


Digital Graphics 
Dominion Electronics 
Eco Watch 

Elexol 

Furzy Electronics 
Grantronics 

Harbuch Electronics 
Instant PCBs 


Microgram Computers 
MicroZed Computers 
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Ocean Controls 

Quest Electronics 

Radio Parts 
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RF Modules 

RF Probes 

SC Perform. Elect. For Cars 
Silicon Chip Bookshop 
Silicon Chip Subscriptions 
Silvertone Electronics 
Siomar Batteries 
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Taig Machinery 

Telelink 


PC Boards 


Printed circuit boards for SILICON 


CHIP projects are made by: 


RCS Radio Pty Ltd. Phone (02) 9738 


0330. Fax (02) 9738 0334. 


www. siliconchip.com.au 
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